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Hi ill nielli 3 klmiiii^'^liiaikHilAlilili 

Q | lTtf| 1 tl 1 

itHMltlpilli Wl|>ntlrp|ljipp|l|l|l|l|l|ip(f|ip|^ 












H3-7 

M3~7 3.5 x 76 x 0.00795 x 8200 
^TOI'MfcjR > 
^C^^^DR35_h ’ 
»&»a?Cft76_fc (K'Dpj l ^266) , 

tt%&2LTC/l795± CK'DK^fr, 211 ) , 
to&HStT Cfi82± 9 

& V $H T£ DR$ 1 734 0 

£«’• ' **■'SAA » 

1 + 2 + C- 2 ) + 4-5 
Zr&MSi o l£g[ » gJ)17340cj 


0J3-8 22x144 x 0.00198x1300 

£Sfr$P : ) ’ •© 

2+3+C-2)+4-3-4 
£&Jii$8150 o 
?3®3-4 

1. 14.5 x 26 x 0.0002 x 1260 — ? 

2 . 2.55 x 3.1416x108=? 

3 . 0.00195x195 x 350=? 

4 . 2090 x 0.0032x1045 x 0.096 =9 

0J3-9 425-7-72 

*■ *&** 3 > m i * stsc^R&s 

»&3-2 = ’ ^|i5.90 o 

0J3-1O 425-S-19.5 

3 - 2 + 1 - 2 

w&mnzi&o 

^83-5 

i _45.3 — © 

1. 71 T 

o 7400 _ 9 
415 Y 

o 0.00275 „ o 
“ 85"" ‘ 
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0*3-11 


6.2x192 __ 
14 X 0.0225 




o 





* CRW&s ®»T «'R®iO 
S«»MC R192± Qm ^ 

l»CK225ti mmy Ci TiRStO 


mmmm 
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^CR£iTF ’ m^^378o 
tlil »& 

1+3-2-C-1)+2-1=4 


1 

362x0.0052 

-= 9 

1 . 

25x0.08 

i 

9 

0.0074 x 76 

.- 9 

£* • 

0.81 


Q 

2 x 8 x 16 

.- 9 

O • 

4 x 32 x 64 


A 

25 X 32.8 x.0075 

.= 9 

• 

*x • 

22x0.06x0.008 

c: 

260 

.= 9 

o • 

437 x 0.00362 

a 

143.5 x 2.3 x 2 

= 9 

D • 

82x56 

1 


C 3 ) 

0*3-12 2x5=10 

Jf$CR£;gS^&*&^DR 5 ± * 1 ’ 

’ ip 

1 + 1 = 2 

0J3-13 4 x25=100 

1 + 2 = 3 

ttgawraioo 
































































28 


b. 


# ff r m & m m 


• mimx '““"*• »» 

^j+1-2+1-0 




% V 3 Ip ^ 




c i rm c R2#j«fcR ’ 



33-9 : CI^RfC® 


£uIM3-9$t7J\ .* 


10 


x = log C = loglO - logCI=log-Qj 




10 


Cl 




(-) uciRmm 

m± ♦ 

KSST^CIK > idl-SJtffii®. 

> m 1 ttm&M * iJJIfflitiffift 0 






^i]3-15 Q Q0735 

j»«**lftCR735±* 
^&T±CIR±/#136 o 
WJjH 1 - C-2) = 3ft*’ tMStmi* 
19113-7 


1 

_1_=9 

4. 

1 • 

7.60 


9 

1 - 9 

5. 

Lt • 

28.7 


3. 

1 =9 

1075 

6. 


0.06 

1 


= 9 


0.428 


.= 9 


0.00084 

(-) 

®C I Rf§C;>®®fcR ’ ft^{fiCRm&^^ c 1 R±.ffiW3i$. 
? C I RffiKpM*B‘£&CRtg£ o 

0t]3-16 21x155 



<z> l o 

-- fc T ~<v.— 

y a\ 



r ra 

(Ini pHiiilmiliiiilimliuilim 

6, 

llllilllllll 

niilnitlin 

luiiliiolmiliufliwilunlunil u n| Il \ 

; 1 1: [ 

— wi-p 11 "^ 

\ 1 i 

1 M1|TTTT 

’ TTnjMII|IIM|IUllllll[l|Upiljn(liMin(u|«^ t u^ 

J \ -m-J 

\ U.~— 

<2 

>XX 




S83-10 0.CIRtr®S@W- 


»tU*®ftDK21±’ 
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ft # R IS » & * 

H^'C I R155 ji ^ ^ * 

s’C I RfS®T^DR#SSS326 ’ 

c, R @@£’«*» CR ** ,iS *“ S: 

2 + 3 - 1 = 4 

glEatlff ^ 3260 ° 

$13-17 270-5-5.12 

me i ’ 

I R£512_h ’ 

jHMTFiD^ifi * 5280 

jifc^C I RUM# ’ • 

3-1 = 2 


3-8 

1. 438x2.08=? 

2. 0.0236x4.13=9 

3. 30.6x9.19=? 

4 . 0.0809 x 0.051= ? 

5. 305-^2.15=9 

6. 27.3-j-1507= ? 

7. 316-7-57.4= ? 

8. 2.33-7-672= ? 


ch) 

* rjk« *ac i rrcr * rr * tl 

±mmwsn > *c i i - * mb 
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^ & & & o ^ 

•**=* • *«=* » =*** ’ 5 "***JJ 

R8 ’ ° _ r> f 3 

C » DRR C 1 v 

J5»^ Runner 

CSlide Operation) C 1111116 

Operation) HdP^ ° 

wRrnn- ■ 

«ITDRtf!lt»^-t ’ ^ 

WiFR^Si ’ 1 R-R£^^^ C 

£T* 

fflECRfitg ’ teVRIMmim ° 

mmmn *. s»RStii^*&» 

ifcW&yznR ’ ° 

mnmRm »I'm^^^cR^^^DRjio 
WSifrWS^ ’ §i*iTiDRi ’ inifcRSR^ 

dr^ci 

#1J3-19 2.31x1.62x3.44 

&WM tK:DR231± > 

)jf C I R162|i^f^T CCI Rlife ’ ’ 

I 

^<ftjftMCR344± CCRtlR) ’ 
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jff- R ftj« 05 M HJ 


i.A ff ^ ^ ^ ° 

1 + 1 + 1 — 1 


9 


&gltfP2.9o 
^j3-20 18.3+3.72+3uJl 

mm^vRiszt ’ 

#CR372ftM*i$T (i!£) ’ 

I R321 h CCI ftm/fe ’ fliii/i3 ’ 

%ti^T;£DR|fgtgf§153' o 

: 

2 — 1 — 1 + 1 = 1 
IE^§M^1.53o 

^:3-21 8.55-=-5.42x2.16xl.45-+3.47 

%mmsmR855 ±> 

&CR542££^|||£T (1#J) ’ 
-?^^CR216_t (H#) ’ 

•^C I R145fcM#**T CteJWSflKO , 

&W.&&m.C IR347J: 9 

K^$TDR|tg^jf 142 o 

««*£«fc 3 c ’ mmtr-% 

1 ~l+l+l-l-2+2=l 

JE$£g%M1.42o 

“*; **»„ 

8.35-542x2.16 x 1.45 : 3.47 

f?,®3-9 




9 


33 




1. 71500 x 0.00435 x 135 = ? 

2 . 358x1.655 x 5.05 =9 

3. 1.83 x 3.65+2.48+4.33=? 

4. 0.214+1.38+32.6x575+0.815= ? 

*5 <** £* 


$, k. 


c—>«^«a 

M ’ &#10;£Ig;&£ ’ ^=fsp.'SMRU^ftjR® 

S J R±&£j!tR o 

. atra±flMRR#^#—^ ’ XBU&R 

: 

( 1 ) C F ’ D F R^M- /r C4=3.142) - Hfci&Mft 

^»^ra«o 

InN 


C 2 ) CF/M » DF/MR^^2.303C= 1 ^ r ) ’ 

o % 

C 3 ) CF//10 ’ DF//10R » a^/10 ’ S/lOMC ’ D R^ER 
IS* 0Mtt#R±SWifcicRo 


C—) 

(Off-Scale 

) ’ R^^RRlal ’ ifo;^MR± ’ 


OF. 


JL—± 


OF n 

Cl 1 

_1_ 


+» 


5 f 7 

VYi 1- 


8 9 I 

.LjlJ-JLL 


rnr 



3" 


8 9 I 


8 9 > 

' U- 


4 5 6 7 8 ? 

T+—|—I 1 | 1 1 'l I f ' I''! *| 

4 5 6 7 8 9 1-1 


iai3-ii €J^Bf30F>fiil8¥ 
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34 rr~fl **’ CSD F S: 

| .4nS3-lW^ C,D ^ ^ijjjEDR^SI^’ B'JCK^68uSt $ 

’CF6ff.WDF7.5o 

• CK ^'"* Xt,iEDRy ’ 

^ iFK±*^ DFR - b±y ° 

„ 4.75x51 
093-22 W#-T&5" 

S*MSKSJDR475_h * 

9$CR165&5S*£T * 

;- :5 ?CF.515SJBDK*#’*#Jf*#»-iJ»»KS8pa0 ’ «C 
KS'SsSK'TeS'SS^&BS'"! ’ ttffi 

S?flM»3CFR51± * 

K«»T±D FR 9 1#^^147 o 

mmc ^ DKMm > £££«£« > #<fcifc£ff-iMic» 

DRm&K * tPMR^£mOC FREiEJ§^£ * FRJ® 

o 9 c f ’ jmuse ’ # 

1 + 2 - 2 + 1 = 2 
jE«g#b314.7o 

M3-23 gff A 65x 78 x0.27 
^ 18.6x6744~ 

ffWMMi:DR265± > 

#CR186&m*||T Cij^) i 
*WKF»l(ii,IS S i t) , 
»CF^644&m««T OB* . «»*«£, , 

IWMSSCK27J. (31*) , 

K« STiDfy# ^ m66o 
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-gCjfett# : 1 + 2 + 0 — 2 — 1 = 0 

lEiif ^l ^ 0 - 466 ° 

^H3-10 

1. 3.7x1.65x1.49=9 

2. 3.2 X 7.1 X 0.0048 = ? 

0 4.14 x 7.7 _ Q 

6 • 266 

. 86.5x0.795 _ 9 v 

4 * 5.22 

r 1.46x1.94x0.097 = 9 
& * 4.34 x 0.286 

CH) UCF^FRlr^Sl tt 

a»7r£CF 7 DFRnJiiffWiiTf^'# 



^□®3-12§r^ ’ D R^g’fllE DF RM ’ ^ 

DFR^^fUEDR® 9 


•J.5TT = 4-.7I 


4¥= te-73 


vrr = 62.5 



-12 21CF y DFRR it 



c—) iwtmmi 

»SnCSiDK * CFUDFK ’ A»B.H • S X 
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if- # R !))i 3?U M M 


,mr *&•&’*** 

1.5 


4 2 _ 




m o 


8 4 3 




ftg*MJ*DR34_t ’ 
&C R72RMMHT ’ 


Am^^MCR415± 9 
At^T^DRf|196o 
A#^.^^CR975J: » 
»I£T;>DR^46 o 

Aif^^CF^164i: ’ 

#^HT;£D FR&774 o 


M- 1,96 -- 4 - 6 

/2 41.5 97.5 





-11 



= 7.74 
164 9 

o 





1 . 

2 . 

3 . 


-X 114 
3 -75~2.25 


0862 

x 

x 

258 ~ 


& 1.24 
0.382 


y_ __ i 

1G - 2 0.474 




I 


mm&m 
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4 x - 4 z 

* 30.8 28.7 136 

C 7.44 1.65 8.44 

* 2.37 “7 F" 

C”) D, CI^^JUJSit^KS 

DR#tCR/£R4»& ’ DRUC I RtPf£RR«#, * 
* W o 

jf> Ar §p ft 5? JL 


»IMgo 

’ wm£° ^ 

ttitb«it«^7.5^iSM/h2^5=Pffl ’ 8 =FH ♦ Mgft—fe 

° ^^«L«785HfflH79.5HffilSI ’ l>M*H79Sl ® ’ MS 
XM]tMM793xl0ni ? M^ffi£7925^7935il£ 

h oaimasftsgas ’ 8=pas«s-^p x 100- 6 #ht° 

79=p@#j|R-xl00 - 0.63^aT»793xl0ffl*«“-xl00 - 0.0630^ 

2 TF » - rftS=a«*ft¥ o 


C—) f+WRftJ 

c * ’ 3KBIM±«|sl«#* ° 

lORittWRJ^C * DRl-2flB±*/J\a#ffi*fta01» E5W-XX 

.2-4 |B*/h««S0.02 » 4 -10,a:.50.(6 

««2 -’ - : < 

ffifa.»c > o 

asw»,a--,4ui.oo,;>;:*iSuii !i:a-ii'B-.{.iu mi f • *Ha® 

*»lffl ’ flWlftSS1.0^*r*2-00«»S1.99i!i;iE«S$®r.a: : x. ;■ ’ 
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, t ® ® w 

__ 2 a+smms- 1 - 0 * ’ 2-4 flJ w^°- 5 -i.o 

SlrtWM^ • * 1 , BjfcC • DJ^*-***** 31 *** 

*- S-IOBW^- 1 ^' - 0 ^ 

gt > ’ *»*«*«* 



B,gff*« za ® _ li . 1 ,»»iiB-*ll«^ ’ K-KS^Einsg, 

alWK .-v-aa^WR 4 - 66 "* > «K$I 
xmz&° fl***-*^ 2 ' 

^-h f : 

A-2 72 x 4.66-12.6752¥^' K f 

9 7, d+ «S#«KIE 2.715^M2.725 »f £fiS 
nrl , ’ 2.72f^,g>^ 

*»« .**■« • »*«ki«i 

2.715 x 4.655=12.638325^^^ 

2.725 x 4.665=12.712125^^ 

3§H££rmE ’ ° 

5^Mff#R ’ tSMlgMsp—# ’ 1 " 

2 om&RmrMj}Qi& * ’ no » 

m~m ’ mmmmxM > 

frmo.02 * * &wmo.2-o.5% o 

S^16f^tf-iCR 9 [gjtc ? 9 UlOP^Sil-HS ’ 

’ ^I!lK v ff#R± ? ,!f?MRIE5IS^IRfi i(-^ ° 

C-) 

^KZfcif 9 pJHT^5S^ ; ^ < 
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m & ■& 


#i]3-25 


6790_5900 , 870 

5900 “ 5900m 5900 s 


= 1 +0.1475=1.1475 


’ rfn s ° 


^iJ3-26 1.269 x 4875 

1.269 x 4875=1.269 (5000-125) =6345-158.6 = 6186.4 

_ 12690 

jit0^1.269 x 5000 = 1269 X 5 — 


O 










it # ft« is w * > s 
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& ej# -f7)'X?} 

£ - f P * * 

**s ^tf^^S**#*** 1 ^** 
w q. -UCS-SS • fc»-«*J:#** 2 ** 0 at*##**#** 

^ U = N 2 = N x N 

g logU=logN 2 = logN + logN = 21ogN (4-1) 


1 


logU = logN 


(4-2) 


^ 2 

T £PM ’ ’ NziitPfl B 2 ^ 

<•:•# » itzmRZM&ikffl® 1 M10£v£gi£J± 9 IMM j ■ 1 ^ 1 : 2 
#:) (4-1) ’ (4-2) ffi£;cplogUmiogN2:ffi$ o 

ttMn±A > B-mRipMjItffiigo A * ’ DR^ 

C 6;C ’ DK25MM1 W& 9 iPMM&tfMM 1 ’ fl'JHC ’ 



-iill -R— 


-Rr-ifli - 


f I 

r 

j~\00 

n / 

. t 

i rrriTiJTfMi! pnii 

i 2 . 3 . 4 . ? * . 7. ft. 9 1 

'• 11 flMifltll 

i f Hillfit 

A y* X* 



WlWMl 'I'liMm 

z 


rIOOO 

V 


4- 


V /0 

3 4 


tlOO 

5 6 7 6 9 1 


€Mi$£. -- 

*4-1 CMK : K,A,B,C,D,) 


* 1 3 1 I 1 i ’ i'i ' R ty 

, . £ 7 . f - , ^ ----r^-io 


41 

a * BR^r.w. ’ * &abr,^s ^ logU mime * d 

RlogN * ilfCJlR (4-2) 

* MS^CR^r. 

I*» ’ ^»/io ’ (4-i) ***<> 

^ K = M 3 =MxMxM 

logK=logM 3 =logM + logM+\ogM=3 \ogM (4-3) 

^ ylogK = logM (4-4) 

(4-4) ip^#att#R±K> Dr*R.^s*w^» ( 

4-3) 



*T 


'/3 


I 



IFUPTSl^f^ 



i- 1 — i — 5 —^—5 |6 r s ^ 2 nr 

ll I IlliM tin 111 III |11 It •lilt* I * mliujl »»•, VlH»ItM«|lM»l HMlMltl*!|OMfllM»ll-«»'»* | «l*»** 

i , i , I , l i I . I . 111 . 3 . i. i ■ I • I •> • \ il'l* 1 
,i,i, i,T i u ill n iiniiiMiiixnhmTiiMMiiTiitiii.il. 



r Ar 


2 3 4 5 6 T w ^ . 

•i i I* i f i l 5 1 ?H m 111 • f •?•»•' • ^' • ' ,l ; 

- - /|i,i,i,i.i.i.i.ili.i.i,i,l,i l ».».i.f. tii liiiitiinliiiili l u l iiiniil^HiMi>il iiiii 

J __ ^ 




— JC^ 

%> — 9? 


-fir ' +*& 


C-) A'BIR 
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fff- * R JR ® J* 

• a*z**» d *** ’ * a *®"* d **m» > * 

**-*»#» *Ri«**® 1 35100 ’ £ 0 ~ 1 * 1 ’ 

> rostra i* 100 ° 

’ BKS'JttK«fR-t» -Rs, 

ftgtimifRZZffi-tfi »3P#«S'JA^ifn«BK# 0 

ARIgDR»iiBRJgCR£fii&)M8iWSI^SS:® ’ fimW-tSS#, 
jgii»R#-fc ’ &B * CR-g-ffl&^iliC » ’ ifiift 



4 r-i 

iL. ------—i ;'~r~j 


IT - r— M 

* i • » I 
? J 

1 ♦ i « > a 

_ * » 4 » -i-3 

jj 


2 

3 ■ 


H4-3 B.CrRSjSBJB 

c=; mxxMm 

%&t&&mDREtoma ±» 
fcWMTiLAnmSt^M o 

> a Kfr&zm ®» 

niiPXitt&teMig&itZ—fs o B^afitt*AfZ£8 >»flijsafts 
m&t-m i o 
#M-1 tfW2-5 2 

%mmDR25 ±» 

%mTAR£mM¥ZMM625 * 

&#%&&&&£-&&! »gp 


lx2-1=1 

$2.5*=6.25 o 


f»£ 
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G.2.5 



#i] 4-2 ft^O.086 2 

KiS»#SDR86T ’ 
K®»TAR*S'#74' 

c-l) X 2 = — 2 
+<; 0.086 2 - 0.0074 

f@4A 

1. 14.3 2 - ? 

2. 1.69 2 -? 

3. 358 2 -? 

4. 0.049 2 -? 

5 . 0.0023 2 -? 

CE) 



















JSSS^ sl ° ’ * smosm ’ *-*•*»*** 

”L : rtmKtZAR ******» 

1 m 100 ^ ° ° **“*&* 

%AR£& ’ ^SlWlB^Wl ’ 3 fcff£#fc ’ 

^» ip^iess^: 2 ?^ ° 

f//4-3 fMr/114000 

4 {&M11.4 9 


2 lAR££$:mi- 4 £¥£mm 3.38 9 
#**£&& 2 &M338 9 

^ j/114000 = 338o 
M 4-4 ff#»/a 045 



iffij/ 0 ' 045 = 0.212 o 


1. >/2.65= 9 
2 . t/ 2350^9 
3. p/55j^9 


4. y/ 0.13=9 

5. /a00057 = ? 

6. 1/172000= 9 


(a) 

A, B,C ,D,CI .SlffR a xh 2 = c * a -j-b 2c = c > ax 

Sb=c > a +sf- c > / a x b - c mmum > iiu&Tvmm 


w,m& ^*s 

j& 0 J 3 ;£ O tffe#llfc^ 5 feSS;Q 3 “IS ’ —N. 

R , ^*m«Y 9 MR&«&—W»W 2 . 

0\ ]4-5 15 X 2.2 2 

5 »«»i»MAR 15 ±. ’ 

^■CIR 22 tiS#,^T ’ 

£1jECIR£^ * jfc AR#726 o 


20x2 2 = 80 
i& 15x2.2 2 =72.6 o 
#i]4-7 23 2 -=-65 

j»«» 3 $SI>R 23 Ji* 

mARQ'ott^.mwr * 

ftlEBR^^l *l£AR&814o 
: 20 2 -r60=6.7 
& 23 2 -^65=8.14o 

#i]4-8 18.6 X/ - ^ 

M$M^AR22_t’ 
j^CIR 186 tiM^T ’ 
ff I&CIRM»R'#873 o 

&)Mr# *. 20 x/ 16 =80 

^ 18.6 X ^22=87.3 

^i]4-9 /121-V-6.5 

»*aSl»$A.R 12 . 1 T ’ 
»cR 65 e$esT ’ 
fjiEC RRffi ’ R # 5S5 ’ 













04-10 8 . 54-/24-5 

DK85-t ’ 

# B/?24.5«S#I9T , 

’ RDR^ 173 ’ 
ficftGlf '■ 8-i-i/25 -1-6 

# 8.5xV~243“-1.72o 

-3 

1. 9.2x3.45=- ? 

2. 0.319= x-0.74- ? 

3 . 482+2J 2 -? 


4. >/1188 xO.51-? 


5. ^0.0054+3.72-9 


6. 1.45+^0.081-9 

$=-fp » jL33T# 


f—; 

KR$j$B& ’ £gJ§ 1 mo > tp&M 10 jg 100 5 100 s 1000 


KRmmRJH ’ mr>R&m > ##fstmR±MCR&m ° 

(—) fi-UffiMiZ 


MwemDREmuLk » 

mMTZKR i ° 
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3 1 ; 

3 2 ° 

M4-11 tt^0.62 3 

^^i^SBR 62 ±. 4 
^5&T£KR£g£&238 7 
0x3 = 0 
& 0.62 3 =0.238o 

#J4-12 tt#37.6 3 

J»®lfc&$DR376_t* 
^»*Ti.KR*tJ@L^532 ’ 


2 x 3 - 1 = 5 
& 37.6 3 = 53200o 

#i]4-13 ft^O.0157 3 

»Wfc»MDR157±* 
^mT£KR£§r#387 7 ' 

3x(-l)-2 —5 
& 0.0157 3 = 0.00000387 o 

1. 40.7 3 = ? 

2. 5.52 3 =? 

3. 1.23 3 =? 

( = ) Sd 5 »*K* 

$mi$SK.RE»&± ’ 
-tA® d r 0 






4. 0.225 3 =9 

5. 0.0618 3 = ? 

6. 0.00835 3 = ? 







ft ff r s « * * m 

S^******!’* ogISt KK#HR ’ 1 3510 ’ t> 

’ ***ss,<^****»-** ’ :r & 

** 1 « M0 * 2< * «#«*!* c a 1 ’ ***• 

1 $10002 « ’ 

(-&JR ’ , 

$ij4-i4 ftxyTnod 

9 $12.5 9 

B KR ppM^<MJi^MM2.32 9 

9 1423.2 9 

$ ^12500=23.2 o 

tfi14-15 ff^O.0052 

9 145.2 9 

BKf?£&$:14M£JrtMMl'73 9 

9 140.173 9 

$ ^W052 =0.173 o 
*14-16 gf^l70 t 000 t 000 

9 & 170 ’ 

9 @554 f 

^170,000,000=554 o 




-5 


1. ^18= <? 

2. ^9000 = <? 

3 . y~2W = ? 


^ • ^31.5- <? 

5- ^54500^-=? 


(E3) 

SKRSHDRt^mi ’ ^ 


’ »A » BRpI^Si^^o 

^|J4-17 1.25X3.62 3 

j^^^^SKR1.25ii > 

me i R3.62a$a»T * 

mi^T^KR#592o 

1 X4 3 =64 

& 1.25 x3.62 3 =59.2 o 


^|J4-18 25.3-^-^268 =3.92 
^^^iJSKR268± * 

»CR253a£«ttT ’ 

§iIEDR*a»ftCR»392o 


30--^ 216 = 5 


^ 25.3^-^ 268=3.92 o 
IJS4-6 

1. 3.75xl.41 3 = ? 

2 . 250^-3.2 3 =? 

3. 8.55xr 16^-? 

4. 7.25-j-$K~4200 = ? 
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ft#* 


JZBH 


;,3 


jfc 59 fp & 


& 


&mz®° ^ fi |=|, e0 *fiKW ’ 

gSS»£«@A ’ K#R^* W|DJ 

«ress(S^ ° 

c=) w®*® • , J .^„- ! ,®-fc-«t ; s-a + * jg— 

tt&zxxm a ’ ’ ^ - o ^ EAKSft , ffUftKR# 

o gf]EKRM$L ’ fe ''-^ : 

-i«ra L-y /—R-^ffl 9 JW^T— 

Ka/fi 

m*tmuctn*B*** ; ’ l^f 

X^oVersalog Sit&KM&KKRRKCiPS ^ ^ ' N ' 

$ 

rrjc®%° 

(=) $%KR 5## 

C j ; A.B.D •' ilKR^ftlfK. ’ SMtaiJ 

C,DRl£A,BRmffiBmB$. ’ iP&££° ZA,BKZ$kR ’ 

MC,DR2¥Jj ’ PJ.A,B,DBR > ’ x.W'iiT : 

#4-i9 3<2.1 3 

$#M%&MDR2.1±> 

%CRtzm8MW& T > 

$mmsBR2.i ±» 


* ra * 2 ^^ „ £-5 

Rt^T^AR, 
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9.2> 



@4-5 H A. B. C. D. R;R2.1» 

A.b.d PWo 

l -100 ’ ^WiAR^fei * ^ r, 

R£M&[n]*mttl ’ l5il^a^BR®©mT^:«Cte ’ iCRtlggjjiDa 
±±!&{lt ’ sjtb—* IP^0T^^liL^'-®L O ® 4-6 Tf;^ 7 4 ^.'e. 

’ »S®^SAR 4 ± »-aEm’BR1.59 ’ c Rfc‘V: ; '^D 

R1.59 > #( 1.59 ^ 4 o 

t.59 

0-1- 

£ - 





1-6 21 A. B. D. R3fc4 23d:& 

ftW43f£*Mfcfc ioo-iooo f^ * miWfkmmz -' 7 
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gf # R H ® ^ ^ 

° 

» *» D * J ^* A =*£*«*«: *a c I ISA Rm ^, 

< 2) a * L m ummmiL*z.m ±’ **«*■** 

K ****!c:°£™z**r 0 **** ’ $ AK?a C1 R “* a 

~ 100 ’ ** ** o ««*« 1° 0 ~ 1000 1155 ’ AK£ ® ’ c 1 
mz# ’ a^**^' _ #K , ^ Wi »Rttina > ««ar. 

m£M ,m** m 0 *** c Ko+ 
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*213* 

**■* - ^ * 

^ ~ ^ 

(-) =fc®»2.5£ii 

ss^nn-mn co- mr *kd fee iB3ftSK5te&!DT 

t^--m.%-=m> ’ SnH5-l HAS-jfift, assitSifi. bfi 
’ Tfg c 


G 


ay 



cos A 


b _ §^§ 

c ^4^ 


ta nA _a i» 
b 


s=E»M#m-BW*fc£@j» o 


cotA “'a‘“teSA 

secA= b = ^A 

cscA = f = iEA- 









£4 


ft # ft IS « & * ;I3 


B -90"' A 

b _ ns . & 

sinB-wU 90 " AJ c 
cosB-cos(90* — A) - c- sinA 

unB -tan C90’~ A;) " a ‘ cotA | 

fy* smTO"«cos20’ : cotl5’"tan75° : cos85° “Sin5° 

l C "1JV.:: ^ ; 'i S - • *T. R i • T iR V» C ’ C M 

| *D**a < « *^» *;**-, BR 

|. ft * *A*SK*TR * *TK**C * DR^rn .SbSKWSA 

t 4t B’*K*Mm**x®-***®** mmm -'° im _ 

r^filSMRWW^ ’ *»*»**« ’ ** 

’ST* t*«kr& .*# ’«*»#’ a ** ia 

-naRZsm * » k®# 2 T * 

,*, 12.5-#; bx&**r±.’ amm-Mmi n*w ? 

*ol«S*T** ’ 5-2 ° 

&jg*: 

•v |£ x ~&nA •. 

jf/j log x.«log sin A (5-1) 

S/^ * S log slnA^SlSM> * 0 

5£ y*=tanAi^. : 


<«> tmSfcfc 


h- 5 

Si5-2 10*jS, T 
TKgnfi log tanA £ 

c i » * 

tan7 s zri;o 

c 2 m^mmrnim * .*«* 

HR* fff# 
RJb o 



c-o MNKK 




• ■ - • 






■vW. 




mmz 


: K,v 
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If- K ® ® ^ ^ 

6 Q 0 ^ 1 ^ 

a^^ko-* 90 '.^ ’ M3t 

i** 1 * aT ®f ** 90 . n , sin Aittt^O.lW 1 *» 5 

A^/j^O.57- ’ MsinA/hSfO.Ol ° ., g^o.57^90- 

» T '' f, ”Tr“r S*iti»M** B * ’ ■*«*«« ’ 

■ 

s TK ° 

T»*K» • » ( » ***■•«* ’«W® lR „ 

. **»*•« • • *” d k - 

O 

f 1M S-DK*5-74'M90'mnKtZ®* 

^ tTR.‘ I I — h 

ffl£tt»K Clf 
tfUJ ’ 

ifM»»^ s ^XAXM± ’ 

mttm* ’ zmMi o.i m i ±«» »*#««»* & 


.500 


rrr 


■'f b - -—rnfrrrrn-J-P" 

/ $ !} ’ 1 ' ;|V A ■> *« w «< » ^- 

L-i-I-jjr--; 2F 3r 

JBJ5-3 jK D-SR^JEM 

$/5-l ^<20°,30°,8.4°££$£{& C#KI1^ 5_ 3) : 


TTTI2 

M »/ 



m-^s+sjcR» 

® t3ESR2 °-««•»>(«». 

SIICSR30- ’RD Rm .aOO. 

KSRM ' <*» ’*DRW 0 . 1 «. 
c 2 )m s T-DRsauj-Bu*.,^^ . 

«^ISTRi^ tJ . , 

aftftSKHcf , E£ffl60.01%ao.l, 

* iftjpr—n o 

__.0192 

roj 1 1 1 1 —r~ ' i i | i I -- I -■- _ 

^ r -t’» ■ ■ ' ■ ■ • > r l£ l r„.}\z? r ~f 

\y ).y 

®5-4 HST-DR^iESm 

^'J5-2 ^^l.l°H3.5°^lE?£|j| CSMH5-4) : 


ftlES TR1.1° »J^DR^0.0192 » 
itE S T R3.5° » R^O.061 o 

c 3 )HS-DR^t£&fit: — ’ tin cos70° = 

sin 20° > cos 42.6° =sin 47.4° ’ HIS » S T R^S^ * m. 

o ^^R9o° * & 

s R±$&nmzMft »o imak&z 20 ° $3 


F^^n tt^R ’ 














*4 MV*"***'' 


m **’' . «DRScos70°-0.342 ’ 

#£ SR7 °° C *f’ ^ D K#cos42.6"-0.736o 

^ SR42 ' 6 ‘ Z-l*m ’ ( H*cos87”^aS TR* 
S T^*«^*f^!® 3 -. 0 .05 2 3o 

’ ® c °* te#1 #iS3tiEM±®» ’ ® 

esc A = 


x 

sinA 

E®« ’ 1 R±&* m& L 

»■* “*r^r.* : . »c i - 2 • 


_AV&Er 


S TR0# ’ ^ ^ 

(5MS' C 1 1 9 IP 

secA - '3^^7 

#iESR±fift«S« ’ ^ C 1 R?fKiE * 11 ° 


mmxR msRZMmm£&zz&* mr ’ 

» je* * ° , 

jjq^FJPSiafMfR ’ *S Rff«Fwa S TRUs RffiA» 

-^W »»^057*590* MHX&&* 


OH 

grmS-DR^ST-D^ * o 

^J5-5 ^3^sin25 0 ^ft C^8g®5-5^ ; 

mmmR * , ^ S R25^^a.»T * 

mtm-RW » ^sin25 e =0.422 



A««L 


^ ^ IE 

®5-5 2lS-BR^8in25°^it 



’ BRfe^mO.Ol ♦ 41*1 

1 ’ SJUrSfefflfeBRtia# * /hlk»(fid^*-HSLlk^« ♦ ¥ 


wai*fe^DRjiatojE?fett± ’ 

S R^c S T R^^^aul o 

’ iE^m^o.w 1 Paiffl s r ’ ^^momo .1 

STR ’ 0 

^iJ5-6 ^sinA = 0.0715»^A^ 

ffIEDR715 ’ ^S TR±.^A=4.1° 

^iJ5-7 jgcos M=0.61 ’ 
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*(. ff. ® n] 

m ^*****"'**: c ** y 


f305-l 


j. sin 14.3°=? 

2 . sin 40.4° - ? 

3 . sin 4.6 = ? 

4 . sin 2.7° - ? 

5. cos 27° = ? 

6 . cos 69.2° = ? 

7 . cos 14.3° = ? 
8. cos 42.7° = ? 


9. sec 30.2 c 

10. sec 75.1 

11. esc 18-5 

12. esc 62.2 


? 

? 

. ? 
= 9 


13. sin A — 0.24 ’ A 

H. sin A-0.562’ A-? 

15. cosA-0.787 ’ A ? 

16. sin A—0.0349 ’ A — ? 


$ T 

C-; , B « 5 71-^84.29° 

0 TK^CKsED^M^a 5 - * pjaSTR* 

, S o.57’m5.n" rs&m^TEwamiEmiM^ 


Tpmc-a ’ * 

* “■ 29 ' ’*;*«« 
„,««« • *»«• ***•»• i"** 2 ** ** 


) /^7T- r—^ 

• 1 ;^T-DK*5.7r$45°fciEWffi : 

TRJHt*2%K CM&) -£ ’ 

fcaMTZDR19XiEm° 

5.71°£.iEWMMO-1 ’ 45°^IE©fi^ 1 


1 ->n n % , 

_ d CHB9®5-5) 


11 ‘...f,....! i i "? T '! •; « W » » ,, „ " Jr-- 

,; I.• "r Pp, y^ 7 T\ 

B3£ftJ£R » 
tlIETR6.4» C^fe) 

!UiET R38.8° » S^DR^tan^ . 0J804 , 

C 2 )HT-CIR^45°S84.29°F u ^iE^^ : 

mm%R ’ 

^.ClRtf o 

45° ^ 84.29° 1 $10 * 





^'J5-9 i^£52 0 H71.1 0 ;tiE#)fit: 

ffJETR52° (&£>) ’ J^CIR^tan52° =1.28 ; 
ttiET R71.1 0 ’^CIR#tan71.1°=2.92o 

£&DR) ; CCIPO o 

C 3 )HST-DR^0.57°m71°F^^IE^Iil: 

«EjfcttHit»ftR3E«miiiEM»te^ ’ mmMMm 

l 

tanA 


cot A = 









** R !*"A*c*# ’ **««»«* 

• ******** ’ *"* 

: 

^*0° » 42 0 H57.3 Z«W- 
$5-10 &* 3[) 

’ ^CIR^ cot30 ° ~ 1,732 J 

SETK30- cm&) ’ - #cot4 2"-ui; 

R42 ° C *^,’ft C R»cot57.3” -0.642 o 

* ETR57 - 3 * L,*^*. ’ R± * K 

& m**®&* ’ **«*•"** 

. . . _ ^3? IJ0 /& O 


2TR „ aB1 , RBB 

, £«#&, msm»K's r «« ° 

1. tan38'-? 6 ' c° t83 ' 7 °" ? 

„ 7 tanA —0.270 ’ A — ? 

2 . tan52*-? 7 . tanA 

3. cotl2-f 8 . tanA-1.920»A ^ 

4. cot70° — ? 9. cot A-5.10’ A . 

5. tan3.5° — ? 10. cotA -0.833 » A - ? 

j|e?gp 

%2LU8W’P'*S% 

2/s 0 . 

^ST-D/?«T^<^}iO-57° (3130 H5.74° ; 

momo.itn ° 


<««»*«»b® , *»**»**, , w „_ a9t , 

» &—® > |p 

2»501^ = 36OBt 
1 5)11® = ^—57.3° 

C-) 57 ^ 

’ Wn^®»I^a57.3in'#®® O ^i$n : 

1-22501® = 1.22 x 57.3 = 69.9° 

88 - 8 ° “ fH-l-KMI* 

0S»t*R± * tRCR573«t®ap- *«a“r , B*• 

CZ) : /h^0.57°^®ZlEij£&.IE{?] 3 ^HgSTRifct* 0 

S lsinl'=0.000291 
tanl'=0.000291 


V “oV x llo “ 0 - 000291 ®K 


n »t MJfc»Kttis-|g-x * RS T R 

iE»C » DR34«»«--^a« C')» «*- V? ORs 
a) £IE& > EtB5.*S* * WaMKtaiPft: 

!BST ’ 

»ECRt&l»ftDR^ftKi 7 A®a 0 

fc 
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CB)“& 


@<K 


******** 
-^0 



n " x0000 291 ’ «*•=** 



ITS 


*** P */*nfflaifM).0003 ’ jSfcfc-S 1 ® JW 

“*“"'****** 


_ 0 00029! , 

1 tan 


7 IJ 5-11 # sin 

H-t ’ 

fST^S C344) i£CR±P'^ 

^jes t fimm 9 fcDR'^ 320 ° 
$nfi-0M&fc29i±. 9 mm 

tfSTR£mmDKU±’ 

MMB2 S TK2#«.« C 291 > T ’ 
*«£ T2D Rm2°° 

% 11x0.0003— 0.033 
r sin IV=0.0320 

2tt 


IT ’ 


: sin l"“tan 1" - gox 60 /360 


206000 

=0.00000485 


je/KiWKt wains* eo *, cp-> g;> 

''" C ” > l#a KSTR3E*iDR.206*. CP" > &l«L*W..Cp 


rxf/f * 

/JcLl • 


» STR(,) * C R CP'O tstaswT - 
KST« CRM ,, KBRWa&EWa 

a=*K*tt»Ra:ti.«*a»STRia t D R 4» ltt , awejM 


^STR^^&3gDRfj,'gUi ’ 
^^MSTR£j0>^sfc C485) _L* 
WT^DR 9 ft&JESfcttCRjElSDttL O 

0.000005 * ojlfifl 6 , n 

#15-12 ^tan26" ;>{g; 


Ktt£L&ftgg 


i » 


I^SDR26_h * 
^STR(")^CR (P'O ’ 

fiESTR^C U'l&T) R^tl 26 ’ 

S 26x0.000005 = 0.00013 
tan26" = 0.000126 o 

15-3 


1. sin 5' = 9 

2. sin 40'= 9 

* 

3. tanl5'= 9 

4. tan23'=? 


5. sin!2"= 9 

6. sin30"= 9 

7. tan47" = 9 

8. tan21"= 9 
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j,. w K ® 

$b 'A -5- ft & ■**- 
£ .£ W ^ w 

^^Zrnimm*r&svwz***'-***-*»*> 

0 -m.90°®z*« ^ t &******* 0 


0 s inA-sinC180”-A5 

cosA __cosC180"-A) 
t anA--tan (180°-A) 

dt: A = H2° ’ fl'J . .oo 

• n«0°—112°) = sin 08 

sin 112 ° = sin (180 n 

cos 112 ° =-cos 68° 

tan 112° =' tan 68 fi«° 

. . fiQo-w* ,^ C os 112 0 i$^K£ cos 68 

^«sin 112°^sin 68 * 

MS&rfo® ’ JEfflftffl ° 


[5-4 

1. sin 162° =?= ? 

2. sin 114.5° = ? 

3. sin 151.9° = ? 

4. cos 110°= ? 


5. cos 126.9° = ? 

6. cos 93.9° = ? 

7. tan 169.8° = ? 

8. tan 105.4° = ? 


/•** 


& "fs 


fi iV M & 


(—) 

’ mzmm « 


• ifijC ’ DRR^itM 


£ 


yFJ |/|' 


._ sin30 c 

fiiJ5-l3 fa-- ^ 


sinl6 c 


x 




— ft fi; 



^SR30°^^-fr , 

S R16_h ’ 

x=25.4o 

S R^nT^D-F RSS^S, o 

21T RIlDR^D F o 


#i]5-14 ftg _x - 25 

tan 24° tan 36° 



H5-8 

^H&SDFR25±> 
^•TR36°fr^#jrF ’ 

^if»STR24°ii ’ 
ftSHfcTBFR^x-15.30 

1^5-5 

37.4 x 


1. 


sin 32° sin 56° 


x-* 












2. ""0.635 A 

• A. sin 62° A = ? 

s. -*%r- 

tan A tanlCUl A-? 

4- ' ~^T5 — 2.22 

184_ 

5- "im32 s ” sin 80 


c 

Tin 68° 


b_27?. 

unr"-® 581 sin9 ° 


b-? 

a-? 


C-) jess# _ *, ’ w 

a b -_ - c - 7 - 7 

ihTA^siiTB sin C 

qo° 9 sinC = 1 ’ 
c = 90 »smu 

* — A cin R 1 


c = ? 

b-? 


b 9 




*<fr±-if****> mmm&* ’ ° 


#J5 


_J5 e®B-40.5° > a=386 »#b » c 


5 A 


A“90°- B =49.5° 

c b 386 

_ iin90 3_ slHW sin 49.5° 


j$$m&£DR386± » 
#SR49.5gM#»T ’ 

§f]£ SR40.5° * ij';Dfii':l- b =380 . 
MSSR90°MDR&c -508o 


~ 

. »*»***» **»*-***«> ’ »»***-** 
# 15-16 B£n a = 3.62 » b = 5 24 ■» & 


tan A=A = 3-62 

tan A b~ra 



R3.62_h ’ 

$$ c R5.24fe]g|§$i-f: 

WAIt#R.>K;^SlTTRjiA-34.6’ CSSkfc.-> 
JtA 3.62(^05.24 > if tanA =0.691Tnj]ftT pjv, A _au6* 
i5-6 


1. C =26.8 9 A = 38° 

6. b =3.66 9 B =34.7° 

2. c =1.74 9 B =22.4° 

7 . a =4.65 9 b =2.26 

3. a =440 9 A=62.5° 

8. a =68 9 b =84 

4. a =36.8 9 B =18.4° 

9. a =621 9 b =227 

5. b =625 9 A=42° 

10. a =18.4 9 b =1.6 


(E3) *4=ft*R$£ 

: etar.ftS.-:S - - 

as—st ft ’ nasR^ft > a^una ° •- 

C1 )Bfei“ftS-a : • a=: 

*6P2UE®;fe*»> o 

«5-X7 EtaA=28° » B =46” » c =65.8 !*Cta> bi?ji- 
C = 180°- (A+B) =106° 

65.8 b ___a _ 


sin 106° sin 46° sin 28 

)t¥@.»»SDR65.8± ’ 
jftSR (180°-106°) =74°i 




* 
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^ * 11 * * ^ 

* : *«»»«*** ’ ■*"***%' 

■ b ■»■««-“•»*. 

^Z'tswu&Mmzo 




j$5-9 

-r A<90”5a <b * ' mmi ’ w ";- ,fl 


* &B5-10#t7Jn;£ C a 


) » (b) ‘ (OH 



05-10 a<b£M =U8^r#Hf$ ^ 


^5-18 B^jA= 44° * a -39.3 ’ b -52.4 ’ ’ C ’ c , 

m±mstmzMA b c e m& • a****## 

TJ? ’ &.%£&&# ° 

39.3 52.4 _ = _ c_ _ 

WJ sin 44° sin B sin C 

ffi&M&£Dfi39.3.t » 

ftSRU'&MmT » 

f)EDR52.4 ’ %SfWB “67.8° ° 


\v* 


*£* 


2 ft 



C —180* — (A+B) -68.2° 

SJIESR68.2 0 »KCR'#c -52.5 

ft *ipB' -180° - B -U22* _ c 
MC'-180‘- (A + BO -23.8° - 

£fIESR23.8 c ’1£CR^c'-22.8 
9 feai&ibttJfcK —& » 

a 


sin A 


b 

sin B 


SsinB- 1&» bftft-X • JKWgjjf iitvi/li.’ * ‘ C 
DR±a*jjESR2.A) ’ b^SAttSfcS R>S»C»*) ♦ E* 
DRitti ♦ *b «t/Nftjfc»*«u»*rj» cane-io*:* • ■ 

u±ism »’ (Hffl5-iob) »*£fc*fws*i •■ . 

|g5-10 a ) 

c 3 )b5b»* 7 . ft: *«tt»^ias»euB^wpiai * as 

aaqi— a®;— wft mz 
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e» b ' 27,c 


% K & ® ^ 

^42 , A =2°° »*B ’ C * a^ito 



ACD^I^AD = P ’ CD= Q 


cdi^abmiS’^^ d 


27 


_P_.___ 


M 'inf9r' _ 'snr70^ sin 20° 

^SK90°f2^^HT 
miESR70° ?i^DF^P =25.4 ’ 
mJESR20° ’^DFR&Q =9.23o ^ 

= c - p =16.6 ; XS tan B == DB == 16.6^ 
,1$$$3£DR16.6± f 

»cR923&mmmT 9 

£REDR£W ’i£TK?#B=29.1° GIfe) ° 

BMMWtft 9 &180°MA,Bfi]£fn ^ RM130.9 

feWM& a & 

a _ 27 

sin 20° sin 29.1° 



\ 


»sR29.rmmr 9 

§f£SR20° 9 ff>Dfm a =19 o 


^J5- 


° W^SSt^ ’ ****** 

c 2 = a 2 +b 2 — 2ab cosC 

b 2 = a 2 + c 2 — 2ac cosB 

a 2 =b 2 +c 2 —2bc cos A 

i-20 B£n a =26 > b =18 * c =U * 

^ 3k. A * B y C — fli « 


14 2 = 26 2 + 18 2 — 2 x 26xl8cosC 

BP cosC = 26 2 + 18 2 - 14 2 804 

2 X 26x18 936" 

#?^3£SDR804_t ? 

^CRm^WMT 9 

SiECRirgi ’ftSR_t'#C-.30.8" C&fe) 

*»-ft«W&3E£g#ISgfl|j£ 1 j 6SnT ; 

26 18 _ 14 

sin A sin B ~ sin 30.8° 

F R14± j 

JftSR30.8ftmMrF ’ 

filED F R26 * jj&S Rtf A=72.0° 

IfiED F R18 ’ Jfc S Rtf B =41.2° 


S sin 72°= sin (180°-72°) =sin 108° 
A = 108° 


1. A =37.4° * C =76.8° <» a =148 

2. A = 104° ^ B =19° > b =200 

3. B=23.8° ’ C=47.3° 9 c =37.0 
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j* * R « * m * m 


7>b .,21.6’ A_35 n 
*• A'* 0 -* b " 

5 ' *_280- A-42.»”’ C " 413 

6 ' b-«’ C “ 521 ' 

7 ' > , 150 » B —46” 

*>70 * C 

8- * «, c “49 

o a -56* t>-43 

k 650 * c “ 

l0 a -510 * b-65U 


: 


m: 



* * * 

I . , *-* * *t 

c—) 

&4r a - - N : HU x a %!££** 0 

ESt#^ x-log.N 

mm : 4 8 -64* &l 0 g 4 64- 3 

IV-100* &Ior w 100~ 2 

10 183 —67.6 * &\og 10 67.6~.1.83 
e awi =388* &log .388 *5361 

Rums*** * * wmiMcmw* 

’ «WO,ft e W*ffiE * ; eSJ —1 

■ft ’ Kf U 2.718 sXiafilffi»ae 

l°gN*filog w N * JWSSHfco 
>nN ftTlog. Nt^fj *S9ift o 
ffeffilWSlOR e *1 • O 

(-) SSSteg: 

Itjfe * fci*IK.**: 

log a (MN) =log 4 M+log*N 
M 


10gA N 


lOgaM -logaN 
logaN a = qlogaN 

c=) imsui* 

^vi ' * 


Vi f' s 
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fl'J 


ft 


’ sm‘*»« wwt : 

10 „.,«_7.64 

7 64 «=* 0.883 
log 

76.4-7.64x10 

log 76.4-log7.64+logl0 

1Qg 10 5=2 1 

log 76.4-log7.64+ 1 "I- 8830 
log 764=2.883 
log 7640 = 3.883#^° 

, 7- 64 -log 7.64-log 10=0.883— 1 

log 0.764=logj^- i0 § 
log 0.764 = 9.883-10 
log 0.0764 = 8.883-10 
log 0.00764 = 7.883 —10## 

£±mM ’ 764 t*#***®^® ’ “ 

fi#/s , g p .883onymmmMmmzmm »#«awJ0 /jN ' 

log764=2.883 

Mcpmm°-M3>mtmm 2 >#iogo.o764 =8.883-io# ’ 







M -883 9 {iMM'JM (8-10) 2 0 

° 11 * 

3 ^ 7.64 > 76.4 > 764 * 0.00764 M&M -883 ’ ’ * 

0 f# : ; 

’ #n 7.64fl!)K'@‘S&^ 5 f? ’ Kit 
W’ 0 ’ 'S'MiO—■; SlfOSi' - '® ’ 
7 0 f(Iin7640^|f MJf 3 > ffo 0.000764fliJH - 4 0 f 




(—) 

5 ^ c - D 

1 =logM 

1 , fl'IMl^CRtlTFLR \ r% , 

L *» C > D ^«’ KK>m ^ 

LRKft-»R_tfl;g * an#RS5^' tWRn ttWPA . 

c^o mmm* ^ 


t-ftfipft pj* 0 

W-l ^log56.9 

ffIECK569 ^ ^LR^1:^755 
»4Jc 




16-1 21L-C Rttife 









g * R ® ® *' 

*e*n~*' J , 

^ t n**wz**' mza * ° 

^rLR^S 56 ’*' 0 ^ 4 ' 27 


i-1 


N-? 
N- ? 


1. log H3“? 

2. log 3500= ? 

3. log 664000= ? 

4 . log 0.468= ? 

5. log 0.0966= ? 

6. EtologN -2.974 

7. S&JIogN = 1.91 
g. G^jlogN = 9.850—10 N=? 

B 9. B^ 1 °S n==7 * 837_ ' 10 

^Bp||p.: 10. e&logN = 0.501 N=? 

" " "«««*.» A. B P.« c. D *tm* •' R«« 

0 *’ 0 ’ 0 HMR 

1 ,'tf 1.11 i.2mt£2tt± o mmm&i'RKto-® ’ *****® ffi * 

m-° 




( B ) 

logN 11 “ q logN » 

o mmmBiii' lrmh »(aa^^ffi 


. ♦ttt.ir, 

K • R»«it*fc.ft£ . «** K(rT i« 

W3F.CKN ' 

filC • »»Wb,N»,“‘^’* , " RW »Wt,. 

4*. 

*«4».a • . n * 

«o 

^J6-3 31^7.62*-* 

” lECR7 '62KL RWg82 , g,^ , ^ 

log 7.62 “0.882 

aC,D 1^*2.4 x 0.882.1**2.117^7.62^* 

7.62*4 -»131 o 
^J6-4 H^.0.621*^ 

■’■Cv 

WICR621 • RLPJ5792 : RBRS-1 . ^9-10^ 
log 0.621-9.792-10 • fiRHTftW^aea . m-oxi 
° * m2 ‘ 34X C-0.207)Sltt ft -0.484.8fii9.516-10 5 fc«Oj621«. 

TO»*t*m9.516-10£K; W iELR516 • ftC K * a, , 
ftffj 9 -10SJ- 1 * Jttt*R0^28 & 

0.621 2a4 « 0.328 o 


1S6-2 


1. 6.4 17 «= 9 

t 

2- 22.5 ! ' 16 - f 

3. 1.5 s »-9 

4. 2.1 0,44 » ? 


5. 1500 0 * 4 - 9 

6. 0.06 0l3 »t 

7. 850°* 3,< =9 



Efigtl® 



C 

: ,„N-ln l0xlOgN ' 

»»**»'***?'- 

tt »2.303x 1.615 ’ »»« 3 ' 72 ’ M 
In 41.2=3.72 

«6-6 #n 0.67 h+^h*S- 1 ^E9-W ’ iS lo g°- 67 

§i E C K67 »ft L K?f 826 ’ ft a *# 

-9.826-10 A R7 ,BtBr 

.-. f *«_0400 ’ fclpSln °- 67 ’ 'O® 
gf $2.303X f-0.174) ’*«» u ' wu " tiB ' 

Jf/z£9.600 —10 o 

" " 6 l. in 7.62- ? 3. In 14000- ? 5. In 0.628- ? 

2. In 380-? 4. In 0.46-? 6. In 0.025-? 




L L m R. 


c-)jsmM& 

C * DKTMmn7P-Mi.±nmmm ^» 

ZSf&t&Hti&fflSlIi ’ LLlplog logits °l§Lf^.fgihlx ’ 

l=IoglnM 

MgTfiHELRlZ 1 oJJL LR±.M§Z.'M.t ’ 


* A * 

ft-nc—^ n ; 

DR^ffl O 11 1,1 ’ ^ LL * Rji^Cifc 

logx = loglnM 
x =lnM 

. 4MSJS lli , LL , ,,, 

’JtSDR M#SnH6 _ 2o ' ' K4 -t"«»lDR. 6 f- 




C-) s^e£*ga.-£a& ilS[ 

Sni«—K+S tSS ’ LLI s LL 2 n LL3=8(RJ8—• 3,-4 

ffig (e o - 0l $e 10 ) i®16-2 (a) gf^o 

LLlR@e 0 - 0, =1.010$e M =n05 * 

LL2K H e 0-1 =1.105$e=2.718 » 
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,, fi3 s e w-22 > °2 6 ’ 


aah r\ 


1.105’ *£««Ji*^h»K** 1000 ° 

,* 10 ,000*20,oooM® " _ 

0LL K@« e ^ ffiSnT • 

# x m.oi£0.i2F£ e u 

■ I I M ia"H«»* t ’ 

kxrisw±m * e *&£ ll3KJlc ' 

,, T r i f? Me 0 ’ 02 — 1*0202 ’ 

««-7 2 ’ KL R 0 , . 22 , , 

gflEDR 2 ,»LL2KJ#e»- 2 -1-221 
*fiHD^2 ’JffLUK#e 2 -7.39° 

&b[BMBR±&* ’ *1.°1S22,026^H«.®^S^ 

m»r^DR»MsmminM ; 

^M&RLLIR » MiJlnM^O.OlMO-lfS 
£MdK'LL2R > g<JlnMR0.1M 1 Pe9 ’ 
%M&ti'LL3R ’ M’JlnMti 1 J§10H§ ° 


flJ6-8 


MIELL1R1.09 > K'DRgln 1.09 = 0.086 » 

HELL2R1.60 > MDRmn 1.60= 0. 470 > 
#jELL3R6JB*t$DRWn 6.6=1.887 » 

§iIELL3R66 > ^DR^ln 66=4.19 ’ 
SfjELL3R380>%Dffflln 380= 5.94 o 
■LI0I' 02><mR : jlt=%Rm-MMR2Z®%M&8 a " 




jg0.0000455 * Qb 3 

L L 01 RSe-.«_ 0 . w$e J^ 9o ^ 

LL02Rae->-o.905a e -'_o.368 , 

LL03KSe-'~0.368Se-»_ 0.0000455 o 

^i] ffl iltHtSREI 1 A iff. g S : ;e~ ■ ;> (ii ; 

_fc. » 

^x^O.OlMO.lf^ » e-*ft^LL01R_h» 

S^O.IM 1 9 e- x {i^LL02R_h ^ 

^ x ^ 1 MIO^ » aiJe-*fe^LL03R_h, 

^iJ6-9 ttIEDR^5 ? J^LLOIRJi^e -0 ’ 05 = 0.9^ 

IE D R^ 4 ? S^LL02R=0.670 > 

^IEDR^4 » S^LL03R_h^e -4 = 0.018 o 

Wi^^^^|pnj^^^0.0000455m99i§.^t^tifei v_ 

^'J^e~°' 4 =0.670 ^ Mi]/fcnJ^ln 0.670= -QA^&ImT *. 

^M|i^LL01R 9 MlnM^it^-O.Ol^-O.lf^ 9 
^M&^LL02R 9 Ri]lnM^it^-0.1M- 1 ’ 

*MfirRLL03R »1 H-10® o 
W6-10 ffIELL01R0.94 9 ^DR^ln 0.94= -0.0619 9 
§4 jELL 02R0.75 9 feDRjfln 0.75= -0.288 9 
ftIELL03R0.20 9 ^DR x #ln 0.20=-1.61 o 

®^6-4 



1. e° ,06 =? 


2 . e °* 61 = ? 
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. 5-8 . 


3. e 


4. e 




5. * 

6. e 


-0*42*= ? 


-2*^ = 


g 4 In 2-55 ? 

9 . in 140= ? 

10 . In 0.35= ? 

11 . In 0.83= ? 

12. In 0.955= ? 


7 . Ini- 08 -? ' eO9 9$1.010M»»^ ai?SS *®^ 

<«**= •*“«**» 1 

P# 

In M = M- 1 

M< *0.99igl-0I0M2ff ' WSB ' 

In 0.998 - 0.998- 1 --°-0° 2 
In 1.003-1.003- 1 “0.003 

ftWMMJia'F : 
ft K=M- 

InR =k In M 
log InR = log In M + logk 
,<* InR f Mlog m MZmvfULLRrpmZ ’ logk 

2 , • R^itmm LiRzmm * mr = m * gp#m c 9 

m » m~3i&B4 2 = 16 i mMM'ftziMM ■■ 

f, flllliW* ’ 


a ;i? Jt (K ® ® ® 


mmmcRki * 

^#^T^/?^R=M k 






fejBdfEie^FWWKWMsastis^. 

C l }*» 1 &®^!R5S ■—* n° 

-^[J6-ll ^2 4 > 2 0 ' 4 



®6-4 mC-LL2,3R^m¥ 


WS»»^LL2R. 2 ± < 
»®S?JMCK4± » 

feSIITiLL3R ' R2*-16 o 

KRffi;TRLL2f2. ’ R2°“‘=1.32 ' 
RS*TiLLlR ' #2°'«-1.0281 o 

W6-12 ^1.03 18 » 

K@;H^$LL1R1.03± » 

»g»$CR18±» 
R#*T^LL3R * ^1.03»-205o 
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,t» K * * m ® m 
/n1 n oi8^ l.703 » 

t 0M^ h2li, "l 103 ..-1.0546 o 
'* ^ • U* - LUHRWHS* 

° ***** ’ M * 

, jg*#^* 1 ** mm*##** ° .. „„++ . 

LV^ mMLL1KtS n^ LL a^"**** ’ ^ R& 

****=M« • •*»#**, ^r**#** = B 18 - 

*u.#k ’ , sac. dr*k* »** 

, 6 ,«x3 3 -« ,»m hhR *^" _ , m c . DRSt#»®8 

:/h»±#® 0 


m- 


WM&** ; 

&J6-13 #0.85 2 R0.85-° 

m^^ LL02Ra85± 9 

m& T±th02R » *|0.85 2 -0.722 o 
^#^T^LM3R . ^0.85 20 =0.039 » 
^MT^LL01KM0-85 m ~ 0.968 o 
A *0.72* ’ 0J2 M »0.72°'° 8 
Jl$&^SLL02K0.72± ’ 

%CFRcp^fMS^SMMT ’ 

m%£CFR8±’ 

T2LL03R ’ f#0.72 8 = 0.072 > 


Jf^^l^T^lLL02j^ , ^o.72°- 8 = 0.769 » 

^^■^T, j £LL 01^ , ^0.72^0**0.974 o 

1 ’ »ir» , 

C 3 o 

^iJ6-15 ^5.14~ 3 -’ 

^^^^^LL3R5.14±. > 

Ka^T^lLL3 i ^5.14 3 ' 7 = 425 » 
^^^T^lLL03R#5.14- 3 - 7 - 0.0024 o 
i±#XLl^LL01 ^ LL2^LL02 n LL3^LL03%^R , 

^|J6-16 ff If: R = 2 * 2 ^ / i7 

log InR = log In 17-log 2.25 

^•^^^3gLL3R17X ’ 

S^^T^LL3R#R =3.52 
H 2,2 ^17 ^17 2^5 ^ jfcM^«I2XC I R'^o 

6. 1.5 20 = 9 

7. 850°* 374 = 9 
« 

8. 2.1 0>44 =9 

9. 0.7 2 = 9 

10. 0.42?-'=? 


1. 2.24 4 ' 3 = 9 

2. 22.5 2 ’ 16 = 9 

3. 6.4 1,71 — 9 

% 

4. 1.075 0 ' 3 — 9 

5. 1.06 w = 9 
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*# 

R SL & & m m 

16. 850-°* 25 =? 

u. 0.061" "' ? 

17. 1.32" 3 ' 8== ? 

12. 0.94"-*' ? 

18. 0.19'°- o8 =? 

13. OW ? 

19. 3 VOT- ? 

14 . 0.12"'“ ! “ ? 

15. 0.8”- ? 

20 . z VsT= ? 

%V3if 



>1^ 


±m»z u- «k su -‘' 2 ' 3 , 

«.“„:««««« .»**«*«*-“ • «* 
&Mo 

C -^ZmZ > LL2*LL02 . LUI8LL03^a^SLL. 
LL 2 * LLa^X 0 

<--■) XJ,04,2,3KWO,IX/LLL/2,IX/3«R 

LL2 n 2 ' 3 0 J:«teLLl ,2,3 ¥ IRo LLOg«S»P» ’ » 
KBLOOISLOIO; LL/l - LL/2 ■> LL/3*±ff±LL01 - LL02 - LL03« 
(1 > LL/0KM'lMX0-999S0.990^m&W ° 

(=) LLO.ULOOMR 

JtMMLLIO - LL/1 > LL/2 > LL/3 0;£«?R£LL/O > LL/1' HR 

MMSM—f 1 !#. LLOR o LL/2 ■> LL/3 ®£#RMijSISS — ^^LLOOR 

oiffcrRUA > BR£ffi 

f 

(W NmRMWM,CF/M%R 

l LSRMR-mMm&zgm&Mm ° N»Rflij*s«HKiw 

(log log M ) > MSr^SflRN ># 


n*RX«#® n -n„ n „ Ni . CWWT> . 

J/H.' 1 /NJSX • me , D W .„ , 1 ;N, -1 Wl „ 

df/m 'CF/M-®^ Wiassr523o3 ' 

me ° n * 1 ' N ««»ca;cF/MgR.^ m ,I™ DF,Mf l iw * B8a * 

^ s ^»»*WS:F„iao lttLL ' 
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j p m g0£$.’pm&%R zm ^ m „ nx-mx-it 

« ■;?'£%’ •*”" SS^ «*'*": 

t************ 

: „»»*«• ®* M ’ ,M " ril 

, {1S#s8W m ' ’ M 

C 2®\ „A * BR ’ ® s+# * ^ 

(3»« S0 * ] I R) *rf c ’ DR **° 

a#« c ’ DK ’ ® ’ ,!-*<*#»»*#?»**««: 

*-e « * 

%-jSlftZW±- ’ ff#*®***®*^ 1 ^^ 

c _Mc 

b F 

M:»*§ Cin-IW 

c : On) 

I : tStt® cin4:> 

w; CM , c*I»S) * C41000 »6 > 15.7 ’ S ) 

CM»3.75 > 24.5 > 12000) 5 (8400» c * 1-75 ’ 8000) 


( - ws>00 . 5.7,35.6 , s > 

: s = 41000 x 6 

1.5.7 "“15650 lb/in a 


■8 2" 


i’ o ' ’ 

e=-dV^ 
g R 

d : «i£g ft * 

V ? $m ft/sec 

g : 32.2 ft/sec 2 

R : ft 

^ ' CR * V ’ e ) ; C1400 * 102.5 * e ) ; CR i 58.7 ; 0^ 
(1800 * V ? 0.7) ; (1200 9 132 9 e ) 

m: e =J- 7 08xl02.5 2 r 

^250400— = 110 f t 

d = WS2 
8H 

d '-TF&M ft 

s : mm ft 

H : *^31* lb 

w: mm ib/ft 
CW > S >H> d) ; 

C1.42 ♦ 1100 912000 ? d ) 

(1.82 5 s 9 8000 9 5.7) 

M: d = 142 xnoo 2 

8 x12000 17,9 ft 


__* J 


v. 

^5-- Id 

<1 H* *- 

l 1 2 _J 


H7-1 ^5i;BSf 

(2.45 * 860 * H y 21 
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4. -&****% 
1 




E 
I : 


r 1 ,. 2 E =29x10° 

.*e*# lb/in 


in 4 
in 


c j ,15' *70000) 


<••«« , , C16 .72'18'’ P? 5 

m : (I ’ . C 13.6’ 1 ’35000) 

/• 4 O > 25' ’ P ) ’ C1 

2 v 29 X10 6 X 10^3 =102000 lb 

: P=^%8xl2p 

gg : ° Fo rmula) ftlWM* 

ammm • *»«*« CD " ch 



WZ&fi . 

2sm 0 

pn=P y+lHM? 
lb/in 2 

Pn: 

. c * , tan* > P > Pa) * (10° > tan^ ’ 22 ’ PnJ 
(0 ,1/6’25’Fn) : C^l/4’36»Pn) 

C20° * tan 0 9 30 ^ Pn) 

22 x 2 sinl 0 ^ = 44x 0j736 = 7 40 
Pn= D+sin 2 10° 1 + (0.1736j 

t sui 6 — tan 10 —0.176 

&mmmm > sfMkxifMfi&AXM 

1 - 1 St 


St : 36M* 1L . ‘ 

Id/ in 2 

Ss: *** 

lb/ m * 




' ds » Uii\20s.'' 




*® ; CSs ’ St ’ 08 ' ta n20s) ; ,. m 

O700 > St , 17.5- , ta^ 30 ’ —~ - os - tuc* 

C4200,1200 > ft, > tanZfto ’ CSs ’ **» > fe . 0.»r, 

ffl : tan2#s=-§L. = _ 37000 

2Ss ~2“xl6000 "" 1 - lr> b 

== 49.2°/2 = 24.6° 

CReflection) q . 

ym= e x sec ii/— P - 

21 El m 

e • in 

1 • in 

P : lb 

E: @f4«» lb/in 2 e- 29 x 10 s 
J • in 4 

m ' CP ’ 1 ’ 1 ’ e . y») ; C 27000,18.6 » 120 " , 0.7 .» > 
(48000 »24.8 »180" » e »1.48) 

(P ' 10.5 »144" »0.9 »1.3) ; (85000 » 36 . 71 e >12 > i- 

y a =0.7x w.3. / WX W 

2 1 29xl0®xl._ 

180 





29x10 6 x183T 

- 0.7 x sec 0.424 (0.424® ^ - 0.424 x ~ - 24.3’ 

“0.7/cos 24.3° = 0.77 in 

ftt. IE*Jftggi®g^ , ftftngFf . 0 

S = _ 5 Wl 3 


384 ET 
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09: 


E-29X10“ lb/m2 

E ; *ff R*« ^ „ . CS ,6000.9.05 

. fS ,4000,8.55 > 

: C* ,W ’ ') . <•$ ,2800 - 7.0) 

—384 X 29X1° X o 


9. 


' m ‘ 18000_ _ 

f =——r"' rT 


flf: 


f : lb/in2 

1 in 

I .MO I CW 1 • 1 ® ) 

■ 13500 lb/in 2 



1 


m : mm 


b : 


- r^-') 

" 1 18000 L 3.71 y 

^MW## * 

i - /in 

1 "/kx¥ 

in 

lb-in 


i n 


K:t# K = 131 

jjjfctjjH. ; (fl ? M ’ K ’ b ) » (l ’ 500000 ’ 131 ’ 12 ) 

C 1 ? 800000 > 131 »20") ’Cl’ 400000 * 131 > 8") 


** R*. r n ^ *, 

i =V 50660T 


131X12 ^ 17.8 1 


m 


r * SA« * 

11. , W , D>Ir 

«•> 'x-'bbvrK,-.,,;... c „ 

— ^ 1 * M 1 !r- if 1 , H- 

hp = 3.33 x GH Sfr 
^3000n 

8.33 : lb 

G: gal/min 

H : -PJttKK £ t 

s s : ifei8:£j±s 

n : m fiS*S70# 

CG ’ H ’ Sg , hp) C5000,75,1.03 • hp) 

C3000 ; i60 ;i; hp) CG;40;1 , 3go) 

C 1000 ’ H ; 1 ; 180 ) C600 ; 20 . 12 . hi0 

8.33x5000x75x1.03 


09: hp 


~33000x0?7 


= 139 


-§ j3 D x75o x 5 op 

0J^X33^ Xl.03oip ==139 dp 


12. : 

Q=_-J 




r-^2.) 2 

^ At J 


/if- CPi-P 2 ) 


Ai» A 2 . l,2^^-^^|gjg 

p i» . ^EAi 5 

g 1 32,2ft/sec 2 
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***«« 00m 
* ib/ft 3 

#*** (100; 0.52; 11.6; 4.9; 62.4 ; Q) 

* ' . U , W W; ° , 5 (0.18; 0.053; 24.0; 2.8; W; 0.^ 

1’ 


CA» 


/? gT7u.6-4.9) 
Trr7T52 2 K 

1.60 


«i • q^Tt^ 522 

0® * ^ — l.bU 

^ 0.52 / ^62.4X0.7^ 

13. 0 Cll .ft/roin 

Q _ 0.305 H+ tan T 

H:g*t Head) in 

* : » am can .. Q , (85; *; 66) C4.7; 80°; Q) 
*-• (H; B\ Q) C2-5;90.Q) 

(H;ioo e ; 44) 

m: Q — 0.305 X 2 . 5 +X 1 “ 3.02 

2 . 5 +^tf "T 

^»2.5+-2.5x2.5+*tfi° 

, p;* 5 ( (Manning) 

V .1^R + S + 


n 


n : laKf 
R : ftm 

S : 

V : : {jtM 


ft 

ft 


ft/sec 


(n » R * S > V) ; (0.016 > 0.27 > 0.52 * V) 
(0.030 »0.40 ^ S 9 0.56) ; (0.022 > R * 0, 


30 > 1 . 10 ) 


mfeWMM f £lS81$&rF : 




^ Re vnolds- number 


2 >08 


m 



v x f 

• f =0.04 ; 0.06 ; 0.08fi%^N u 

v 7 0^4 = 2 log ^0.04 N r -0.8 
log 0.2 N r = 2.90 
N k = 3970 

^e to N R , sjtt* f , ^ SftKHK . 

Nr = 50000 , o 

16 ' : 

P 2 2 -Px 2 = YilPi. ( 21n V 2 fl x 
gVi V Zln vr + 'D~) 

Pl ’ P2 : ib/ft 2 

Vi ’ v 2 : ft/sec 

Vl ! cu.ft/lb 


f 

1 

D 


I^Ts I^R: 




ft 

ft 


nxVi 3.33; f =0.012; g =32.2 ft/sec 2 ; 

a?) : ( 1 ' D t V l i V 2 ' i P,. P 2 ) ; (5000 ’ 0.5’ 18’ 16’ 9000- P( 
(4000> 1.0. 25> 23> 11000’ P 2 ); (8000> 0.75’ 32’ 30’ 15000> P, 


P^9000H- 2 fg-( 21n 


18 2 x 9000 16 0.012 x 5000 


18 


0.5 


) 
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\P 2 


-81 * 
,9180 


jqs+27200 C - 0.236 + 120 ) 


jtrJtr 

* 




17. 


$k it 3 + 

f =0.002 4- jQio p C 


poise 

rpm 

in 

lb/in- 
in 


m 


Z : &.&&& 

D : 

p : 

C:m 0 ~ ("22 6 ’ 1800 ’ *4.0 ’ 406 ’ 0.004) 

; C z * N * D ’ p * C) * 

(14.5 f 3600 9 2.6 » 5000 ’ 0.003) 

(12.4 9 3000 9 3.75 9 375 ’ 0.004) 

473x22.6x1800x4,0 

f =0.002 + M)io^(4()6x0.004 

= 0.002-h 0.000473 
= 0.002473 


W TT 2 I Y 2 
y = 1 / Vo + Ao 


(in) 




y Kg 

w: it> 

K : Sf *#-: lb/m 

g : IAIoM 32.2 ft/sec- (38b in/sx 2 ) 
V 0 : Jffigg in/sec 

X„: in 




: 


19. 


CW.K.vTx 11 *’**"»« 

0 X °’ Y) ; 

CW » 15 » 48 » 2.4 , rav . ““ ^’Y) 

C13 ’ 7 ’ Vo * 1.9,7 V 


C52 * 22 - 75 <• I* , 


% 


= / 52 

V 22 


X 752 

x^ 6+1 ' 5 * ^^5+2^ =6.06 


fsfS 



P _ 7T d 3 S 

8DK~ Ob) 

0 • in 

S : lb/in 2 

D: mmmmm m 

K : MB** (Wall’s Factor) 
f&W ■ IS S ==55000 lb/in 2 K = 1.258$ 

Cd.D.F) ; (0.375>2.5 » F) , ( d . 4.5.1750) 

(0.460 » D > 1180) ; (0.125 * 0.83 » F ) 

#ij : F = x q -375 3 x 5500 0 „ 

8x2.5x1.25 ~ 364 lb 

8 x 1.25=10 9 10x2.5=25 

0.375 3 = 0.0528 


20 . 


* x 55000x0.0528/25 = 364 
(deflection) ^ : 


8 FD 3 n 
~dPG~ 



lb 

in 


n 



m 


d 


Tinu < 




in 

lb/in 2 














m 


21 . m 


100 , 12,000,000 & 
m •• \ 7 ,27*13*2** 

n 9 ’ Q 

« x972 x2^.X 9 ,4.61 
y-‘’-'6375* X 12x10 
^ 25* * 0.375‘£«i 

8X_i = 6 
X " 12 ^ 

6 X 972 X 15 . 6 _ 

ibt## y=-aoi975xio 6 

mfflzw& 9 * 


D 


Do= V'T = K' i 

Do.-a&t'#^ 16 in 

Di: * n 

D : 

K = 


in 


Di 


Do 


: (D’K’Do’DO • (3.5 ’ 0.5 ’ Do ’ DO 
( D » K * 4.0 * 3.0) : (1.6 * K »2.0 ’ DO 

(3.25 > 0.875 9 Do ’ Di) 

3.5 


D 0 = 


P i -0.5 4 
Wi D 2 cos (f> 2 


=3.58 ; Di=0.5 X 3.58 = 1.79 


W 2 Djcos 0i 


i n 2 
0 : 

D ; 0M Pitch Diameter 


m : 


C7 f D ‘ ’ 180 * ’ «• . 1.95) , w . , w . , Z i '"“ 

C9 ' > 8.5" * *,, 23*30/ , 0.92) ’ ** * 2a ' 

Wj. 12 cos 30° 2 , 0 ' 


W 2 8 cos 14° 30'' "* 1 -54 


23. : 

p _ tan « 
taiTCa+ 0) 

« • 

tan0: mmm 

W&\ (a * <f> i tan</> » E) (15° > 0 ? 0.12 » E) 

C2.5° * 7.5° * tan0 »E) (2°15' > 0 , tan0 , 0 .22) 
C2.3° > 0 > 0.082 > E ) 

#<J : e = —tan_L5^_ = tan_JL5^ _ 0.0262 A1 __ 

tanCoc + 0) tan 8.4° 0.148 = 0,1/7 

S^^CR_t;£0.12> 

^T^_h^^ =6>9 o , 


a +0=8.4° 

ia»STR±^l. 5 ° i 
^®jTR^^j-8.4° 9 , 

& c R&WM iff tB E = 0.177 o 

2i - (Worm Gear) ;£§**«,»* , WTgft ^ 

, 9.5C 1 * 7 

P CR~5') (horse power) 

C : m 


in 


m: ^ C,R ’hp) * (7 * 12 * hp) , (C 110*30) 
(15»18 * hp) * (C > 8 * 10) 
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0 : Zt~*'*** m ’ * mx ’ r,mT ° 

25. %WI*l' r r _cos 

a _r«. 2 Ccostf+ i 

r : 

rad/sec 

: «*« £t/sec2 

_ ft 

1 .' _ iro , 9 75 ’ a J 

•. ^n«9*45’45 

**•• Cr ’ W, " ,1 ’ a 3 0) (1.25’ o >’ 70° ’ 3.50’ 1.85) 
(0.67’ to ’ 60° J 2.5’ 3.50) O* 

(0.83 » 4.5 * 105° ’ 2.75 * a ) 

W : a = 0.83x4.5 2 (cos 4b° + -p cos 90 ^ 

= 0.83x4.5 2 x 0.707=11-9 ft/sec 


26 . 


(O 

e 

a 

1 


T L 

T_ Rx f 


T : 

min 

R : 

rpm 

f : 

in/rev. 

i : xmwmm 

in 


m 


/ 


T = 13.5/ (125x0.07) -1.54min 
,nmMs d /^± i 3.5 * 

/$ C R 125 i£M$MT ’ 

nmm&sc i ro.o 7 * jtDR^ai^*i.54 ° 


x. 


* ^ ^ S 1) f 

ft ’ LL 


,;t;>HE*ta( ^-) 35 ( Xs\ Vp ’ »*S 

s . 2 Xj ' ul% ’ ss2i«»(aaa*-p 5? ,_ 




» ( T^) > e C = 2.713) , 6M * m Lu ^ ^ CD , 

(-x 7 ) zmt ’ , _ u ; 

2. * (tt) <e * 6P«fflU.235LLlR* (^) „ * 

-iinh$ (-x() o a cd R»#a*, p 

—fi ’ mEHfefiteff o rfn^ LLl^LL2Ri: * 

&'mo% (^) n*Egtt2i«*A T tttf^. 

7 • *sa^5&3S4nT : 

_ _2545 hp 

V Q 

hp : Mjj 

Q : ^mtkAtMm BTU/hr 


2545 : BTU/hr —hp 

: (Q * hp) ; (17450 ’2.2) ; (6280 * 0.8) 
(9800 ’1.3) ’ (75000’11.7) 

$] '• n = 2545 x 2.2/17450= 0.3213(32.1 ?» 

28. sRPvaiiBlif (Nozzle) (f »iiRJSKm : 

-^g- =778 (hx-h 2 ) 
v 2 ’. ft/sec 
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iff 


^ , - : ri w &• ,?J 


. ^ 32.2 nsec- 

« : «*f“ (t ib.BTU 

778 : . BTU/lb 

. # c >ath*lpy .. , 1050 ’ 3000) 

. ,V-J t 1257 > 1107 ' V a ) < h ‘ 

«9 ; "' b ’ V„„ Vl , 13 i5.1150 • V a ) 

0420 " h : Z 7 , i * 30200 X150 =7.52X lO’ 

Vt ,_6«4x778 C1257-ll°7 

' ' / y 2.74X10 3 • 2740 ft/sec 

0,-162 r + J^ +4W> 

T : **J «^ R • 930 -R ’ 520 *R»C^Wt*c, 

a *» 57W “KS 

^ ; c P “ 36.2- ~ob 4 0.49X10* 

*16.2-9.33^2.88^ 9 

» «.±««-a 

q*0.174A (ioo ) « 

A: & 

T : ° R 

0.174: ftffc rt/VD _ . 

-|W . , T »q) (5.2*IflOO'R’ q) (3.2 » 1400 K ’ 9 ) 

(A • 3300”R * 720.-) (18-5 1- T % 400) 

1800'‘ 


m 


q-0.174x 5.2 ®‘”94000 

Wxl*W#fSt* LL 

2i. pv-wrt 

F : Ib/ft* 

v: mm ft 3 

W: 


lb 


R • ***r* 


* b * ******* 
k 


mn : c p » v » w *p 

m 

32. itiznnimziar °' U cm5 7,,) ~°- M * lb 


p ■• *mi 7 psi 


v • It’S® (it??) ft’/]b 

T : ** -R 

R ’ a » b Sift * 

* a -344, b- 0.617. R_ 0.729 

m,: J P ’ T ”) O00.1000*R,t> CSOO.T.U) 

^200 » 1200- R , v ) (350 > 960" R . v ) 


mv * m -r: 

• awwaj » x ■••* 


W. (100 -:- v .. ) (v -0.617) -0.729x1000 
ffift v=+ 3.44-7.907 V + 212 

r-t , v 

W V «= 1 « v»=? » v 7 5^1 

V •<„>, ,\ u i+H v <*7JB#mssn • 

Jt'Jinsui~iR o 

33- ’ '•SMfrWjftS : 

W>»l«P,V,ln >'* 

Vt 

Pi.:®?j ib/itf 
V i * V,: ft’ 
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«r 1Z & 3* * * ^ 

CP.’4.8.13.5, 80CK)i 

„ „ v„**> c .=20,4.2 >15-5’WO 

*f?: (P " 'Y, v , .9000 ) •' f 52 

C 250 ’ 2 ‘ ” t 19.5 ^ 112 500 ft' lb 

„ I4 4xl27x3.7ln 3 :7' 

ln- 


_1&5« 1.66 


'3.7 



34. 






m c r F±ti27usmm I- 

S»(S®T c ^ 3 ' 7i 

K C !&***&> ™ ^, KaffMttMff* : 

# *#is;6«^ Polytrop ‘ c Proce 

Pi /_¥*-) n 
'pr = < Vi / 

Pj; fijMti P 2 • 

V t : tJ]m$ V g .&H«fa ,650>14»140>1.4l) 

e®: (P I ,P 2 ,V 1 ,V 2 ,nX75’900>6>V 2 >1.41X > 

f850-240-l.70-4.50-n; C675-125.Vx-4.50-l.31) 

, JL, /_£.) V 2 - 6 (-^a) ra 

/# y 2 = 6 (0.0833) °’ 709 = 6 xal72==L03 v 

» m&ffrftZ&M: 

TI7 wR 07 -t 2 ; 

w-—prj 


w: 


foot-pound 

w : K$WM lb 


R : 


lb 

53.3 (5&|Q 

/m °R 
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T 2 : 


“R 


K : -f 5 —^- 405 


#1 


(ss?.'#) 

C W - R ’ W - T, - TO : cw - 53.3 - 2 - 300 - 200 2 
C W - 53.3 - 1 - 400- - 300-) ! C31200-53.3- 2 -SoO-t^ 

(27500 * 53.3 * w ’ 410° ’ 330° } 


m 


w= 


2 x 53 . 3 x (300-200 2. _ 2 6300 ft- \b 
= —-T405- 1 


36. 

T 2 __ ( Jjl\ 

TT V Pi ' 


K-^l 

K 


T, - T 2 : ° R 

p, - P 2 : ®toS.®felE7l lb|lm " 

K : Vdfcfc 1-405 

, ; C T 2 - T, - P, - PO 5 CT.-560-15.20CO 
C730 - T, - 24 - 283) ; C620 - 530 - 30 - P 2 ) 


OAA v n dl»F* 



37. ’• 


./ _ 


2irK CTt-T 2 ) 

D 2 


In 


D t 


Di ^ D 2 : 
T x »T 2 : 


K 



BTU/hr-ft 


in 

°F 

CBTTJ—hr — ° F — iO _1 




(K’Ti>T 2 ’Di’D 2 ’qO 5 Cp.0375>380°»80° ^2'^4'^qO 
C1.5>Ti>80°54">7")100) ; C0.022>360°>70°>4">D 2 >250^ 
(35.0^400° >T 2 >3" >5" >185) 














108 


2„x0.0?&?$°.-l02 

m: Q J" nuD1 ber) ’ f Reyn ° ld ’ S nUmb6r ^ B ; 

“ ®X^" umbert Z * zm ? : 

(1100 » Re * 3.5) ! C5100 * Ke . 1.5) 

Nu-0.33 x 8000 m X6.3+ 

= 0.33x220x1.85=134 


’ Pr) 


#1 


39. 



at= 


Ti-T 


In 


T x 


111 /p 

ms . (Tl , T 2 ) ; (920’R ’650’R) J (1800“R ’ 1600"R) 
(500‘R ’ 300°R) ! (1200'R > 700"R) 

-754 


09 : 


A T= 920^650 270 


In 


920 In 1.416 


1 650 

w-HMS 1 

P,: 

V,»V« :*«*»*§« 

?S: (Pi’V,.V 2 .n>W) ; (290>4.0>15.5>1.26>W) 
(P,’3.6’18.8’1.34>150X)0) i C180>5.2>V 2 ’1.3> 

(210’5.5’21.0>1.30>W) 

144x 290x 4 r /15.5 \ , -‘- 26 
w ^~l~ 1.260 [ ( 4.0/ - 1 


135000) 


144 x 290 x 4 

0.26 “°- 704 ^ 






109 



P* 



_2 

K+ 1 


) 


k 

k-T 


P ; ;\nP#;£IB7J 

K : -p . r22 o 7 Argon» 1-66 ’PO 

. cP ,Gas.K.POC150>A 1 r,1.41.POC220>Arg 

#*• 1/41 llfi > rp »CO 2 ’l*32ave.»60^ 

(P»air»l-41»lw <^ r ^ 2 




\ Hi-150 (0.83) 
P.“ 150 l, 1.41 + 1/ 


3-44 _ 


= 790 


COtto cycle) • 

1 


n-1 - 
r : 




K : (1.4135*) 

: ( r > n ) . (5.1. n ) . (8.7. n ) ’ ( r ’0.62) ’ ( r ’0.71) 

« : n-1 - g^-0.487^48.7^ 


(Diesel cycle) • 

»- > -4- (-S-)[t5M 


K = 1.41 


r c * Sffi=b Cut-off ratio 

: ( r 9 r 0 9 n ) ; (8.6 * 0.059 » n ) ; (r ^ 0.04 > 0.55) 
(10.0 9 0.072 ^ n) ; (r 9 0.06 * 0.62) 

n = 1 -°» 12 5 °' 41 /I -0.059 1<41 \ 

1.41 \ 1 -0.059 ) 

-i _M 26 /I -0.0184\ _ 

1.41 \ 0.941 ) ^ 68*4# 
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m , m »■ : 

t* MP _Pt__ c ^ [ pp 1 >2P 2 ^m^m) 

w „o.53xf>< A>< 1 /'rr 


w . 

lb/sec 

{ : m0&# 
yv : 

in 2 

p a : MWmtJ 

psf 

p 2 : &$mti 

psf 

T : jRDJfi® 

°R 

; (W * f » A 

» Pi ’ P 2 ’ Ti) 


(W ’ 0.62 * 0.5 * 100 9 35 » 530) 

(W * 0.62 ♦ 0.43 * 100 9 35 > 490) 

(0.005 ’ 0.62 ’ 0.5'100 ’ 35 ’ T) 

(0.0071 ’ 0.62 9 0.34 > P 2 ’ 35 * 610) 

W-0.53x 0.62 X ^X-^=: = 0.00496 lb/SCC 
144 j/ 530 

liLff € # 


45. SMtfSSffi * MTXXZ: 

r -^k. 


r : it& 
L :i 


ohm/circular mil-ft 
ft 

circular mils flMJffiW) 

: (L > A » R > r ) (650 »16500 > R * 10.8) 

(1100 > 105500 > R > 17.6) (1800 » A » 1.21 » 17.6) 

R =10-8 x 650/16500= 0.426 ohm 





in 


♦it****** 


KA 


0== "4)rd 

A : 
d : 


(e. s. n.) 

(dielectric constant) 

cm 2 

cm 


54 0 > 0 . 052*0 

• rK 9 A ’ d ’ O 

„ roc') (4 8’ 165 ’ d. ’ 1520) 
( 1 ? A ’ 0-050 * 535) 0° 


fl!: 


37x540_ == 3060 
C 4tt x 0.052 


47. 


u?8 


p = X 2 R=-5r- (watts) 


I 

R 

E 






eft, I 


si 


R 

(amp) 

(ohm) 

(volt) 

gig : (E * I * R ’ P) (E * 75’ 7.65 * P) 

(110 > I > R > 3400) ( E » 8.6 » R ’ 746) 
#i) : P=75 2 x 7.65 =43,000 

F = R73 


X = 27rf 



(ohms) 


f 



cycles/sec 


L : mi® Henry 

C : farad 


. (f * L » C * X) 5 (400 * 0.0017 ^ 0.00078 » X) 
C6 ° ’ L ’ 0.00095 »0.45) » (12000 » 0.003 » C » 
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.4^-0.51-176 ohms 

49 . J .jBn***'«f*'** : 

2>rfb- 2ntO 

' f • L * C5 ; (400 ' L • 0.00000855 ; (00 • 0.05 - C) 
(f .0.0016 - 0.0000625 •’ (5600 - 0.00002 • C 5 

1___ 

; 8007V L = "goO^rXO-OOOOOSS 


.\L 


J_— = 1.87 henry 


= C800;r) 2 X 8.5X10 6 ' 

0. ’ —$$§ C W* 

1 


W= 


-LI 2 


watt 


L : SM henry 

I : amp 

^ : (L > I ’ W) : (0.42 * 75 >W) » Cl-7 ’ I ’ 450) 
CL >27> 840) ; C0.37 » 18.5 * W) 

M; W = ~~ x 0.42x75 z =1180 



P = E I cos 6 


P .* 

watt 

e :mm 

volt 

l : m 

amper 


cos <7 ; 

* •' mm ft 
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2 ,20°’cos0 ’?) 

E ,I,<?>cosd>P) ; . C2 ^° E ,21.9>33°’CO s0,81005 

Jf*> : !e,37.0-0>0-78’33 205 ’ C 


(550-177-0’O-8 9 ’ P1 __ 4i()0 watts 

p _240Xl8.2XC°a 

«**£***** ’ ***** ' 

p _^3BXcos0 

B : . a 3200.52.0.15'“’cos 

. C E>I ’6’COs6’ ’ _ 179 , 29 “.cos6 ’580005 

( 3900. 1 ’« ’0.92’6 100 > > C 

(13200.68.5’ 0 ’0.88’P) __ Q watts 

I: P ^Xl32° 0 x52. 0 xc°s 15 _ cVectors ,^ 

**********.* ’ 

I J 

t A ^ if 


St 


(II ’ I 2 ’ I ) 

(4.8+j3.2’7.7Z62° ’ I 5 
(57.5z527° ’ 15.2+jll.5 ’ I ) 
(3.5^45° ’ I 2 .7.5Z86°) 

(I, ’ 0.0037-j0.09 ’ 0.15^31°) 
I 2 « 7.7^62° = 3.61+ j6.8 


^ ■ •• Z VIVA I I w 

I =I,+I 2 =8.41 + jl0.0=13.05Z50 < 

~TL rrn — JL-. n pi n/-* n t ^ i — 



-3 'nlBlj 


54. aste&mpis:«K»K« > m 


i - 


E 


R 


/ „Rtv 

(l-e T) 
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55. 


09 


volt 
ohm 
henry 
sec* 

m . rE , R ,L't>n ; (120 ’ 16 > 0.07 >0.004 > 

m . (E K n75 ,40’L ’0.010’4.2) 

(440 >75 >0.40’ t ’ 37 ) » C375»w 

(E 7 1.27’0.014’0.006’2.2) 


E : 

R : M0 
L : 


I 1^6 ( 1 — e 
16 


~1C X0- 004 
0.01 J 


-7.50 Cl-0- 4 ® “ 4 - 50 ampS 


Rh _ 2 34.5 + Th 
RF = 23475+Tc 

Rh : Th mznPM. - 

Rc ; mm^MM Tc 

; (Rh ’Rc’Thf Tc) 9 (1.38 ’ 1.3 9 Th 9 25°) 

(1.4 9 1.35 9 Th 9 30°) 9 (Rh 9 1.12 9 35° 9 25°) 

1.38 234.5+Th 
1.3 234.5+25 


Th=259.5x 


1.38 
1.3 ' 


-234.5=40.97° C 


mmmmm > tot *: 


AT— 


10 s E 
4.44<f>i 


E : m&MM 

f : 

IV; te. 


volt 

lines 

cycles/sec 
turns 





: 


C n> H0>60i20OOAa ^ 

CMw.rn.ao, i > ' a200 ’ E ’ 60 ’ 380w » 

N— 10 8 x 120 

4.44 x 60 x 40000“" 1126 © 


f> ^ f? 




57. ; 

^ = 107.88 

96500m#^mfiBl^tii^l07.88^; 

“ Ag 96500 Tt 

C I ’ t ’Ag) ; (0.25’ 1 hr’Ag) ; (0.3’2hr>Ag) 

( I ’0.5hr> 0.568) ; ( I >0.75hr> 0.715) 

107 qq 

m : Ag-^°? /0.25x3600-1.006 gr 

as: WMreftS0>° 

58. AB 2 «*iig»«’gK: 

Ksp=CaCb" 

Ca * C B A. ’ B ;££&!-? i£H 

: (CA’C B ’K S i>>Salt) 5 (0.00152»0.00304>Ksp’Pbl 2 ) 
(0.92 x 10' 4 ’ C B ’ 3.2 x 10 _n »Mg(OH) 2 ) 

(C a ’ 7.8 x 10~ 2 > 2.4 x 10“ 4 » PbCl 2 ) 

Ksp- 0.00152X0.00304 2 =1.4x10 




m 


Wo 


59 
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MfJ 

60 . 


Cj, L, 




O 


c . ; s0 l\; (-0.00134 .Ki ’ mm-) 

•' cC *’ K '\o-‘°>&»®> ; C0.0065 . Ki . as**} 
eC b ’ 7X 

n. 34 xl 0 ^ 2 L^ 1.82x10- 
Ki~ r^4xld^ 3 

8S 


m 

00 




2dsin$ ==n * 



A C10" 8 cm ) 


n 

x : MM 
6 : A## 

jJ&ff: = 1 A =i * 54 

^=9.87° > 6.00° » 3.25° » 25.2° » jj< d 


m: 


1.52 

d ~~2sm~9^87° 


= 4.49 A 


61. : 


. P 2 AHv CT.-TO 
m P 1 ~ RT 2 T t 

R =1.987 Cal/mole-deg. 

AHv=9720 Cal/raole (760mmHgfl$) 

Ti»T°K 



?*ff . Tj-273°K » P 1 =760mmtlg 

( p i ’ T 2 ; ; (p 2 » 360° K) » (P 2 > 365° K) 

(650mm »T s ) ; (810mm * T 2 ) ; (550mm »T 2 ) 


. . ln 650 = 9720 (T 

ln 760 1.987XTA— 


1.00875T 2 =273 


X273' 


® 1 -00875^15^ i , 1 


1 + 


1 - a 


^ 1.00875 ~ 1 ~ 0.00875 

T 2 =273 Cl -0.00875) =270.6°K 
62. l£%mH 2 POr^HPOr + H->cp , . 

AF — -RTlnk 


R I 1.987 Cal/mole-deg 

T : feftflg °K 


WU : CAF * T » K) ; (18000cal *298 3 K * k) 
C16500cal * 310° K * k) 

(AF * 280°K > 4.5 xlO -1 *) 


$J: 


, -18000 
lnk ”1.987x298 

In-/—30.4 
k 


= — 30.4 


0 L LR4 3 ’ e 30-1 ’ 

ffl. log-^--0.434 ln-^- 

\ og J- - 0.434 X 30.4- 43.2 

K. 


1.583 Xl0 13 
k 


k =0.637xl0‘ u 
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ft# 
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nmzsr*K& _. ^ ^mv, wxnSJmM > 3t \-* ^. 

010P ^ 

: msrnnm® 9 &*&*& ° 

^ _) Mf&M (Mannheim type) 

||||f|[^ iRMM—WM'JWMR oiffifilEfcffi&ftlyJ'l * jffc^ 

mm , 0Bmm# » mmmm »- * 
MtfXt&KttifR ’ MRKJ9-ti ’ ’ B ’ c 1 , c , 

D > Kf$A9 ° 

et&titfiit&R ’ Bin > ©KKffi^rtajs 

’ STi Ties ’L’Tif=tgR , Bnv*Itt=ftSfkAmi%WZWi% o 


j Jh I jrl Hf UMi 

• , ; t^'t^i 1 ! 1 i ‘i +H 1 bif^. 

7 hHJ+i+M •/»/ , / f | ; 7—-f--ff——;- , 4 ^ q . .‘ f- M-f; - i:.■; 1 _. 

- ■ ' J ^ f„ -£.-, lIj^-UJlJ.., ^uUi>Mj,uuJ.i.,i.y..oi ■ ?, - A |. , t j^. , ,j 


1 — ^'^’ rrt ~ - * f ^ : ~' v • r • 1 rr,^ 

MS-1 3g.jfiR Heizmi No. 40RK 

mmmmmADF ,cfr, gsmuMR »ra 
***** ’ *«*»****»? ’ M**maR±*R*K»*+x 

C^y MBiM (Duplex type) 

* Rij%% , q 


A 4 # 


-+** * “* 
o b*«b» ’ ****. #a . “" v ’ ’* 0 " E *w 



_ ■ - - *B^CI » C * r> * v 

k ’ A ’ StnDF * CF 1 c I F -J, 

** ° , K , a *b,IJ; 

S-iBXfSffliftSR., **** , = flBK , *}» Ws ^ ffii55 

s«^aaffitt^*#o* M _ 5[|3al ^ (a)3 Hemm . No2M 


^ ■§ ^ 


c—) ^Xlt^RHemmi No. 257 

° 5E®^—^ p) 

L’A’DF’CF’CIF’Cl>C’D>LL3’FL2‘LL1 

% ’ R®IP^^^XFB^lSR ’ : 

c 1 Ch; ft%ZM ’ i9«* 52«7C«^18S»?» • 

SDR (FonuuVa 

Weight) o 
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3-1 

3-5 

1. 6.81 

1. 0.64 

2. 42.4 

2. 178 

3. 0.535 

3. 0.0000324 

4 . 0.257 

4. 1742 

5 . 68500 

5. 27800 

6 . 0.0000725 

mm 3-6 

Win 3—2 

1. 0.940 

1. 13.1 

2. 0.694 

2. 0.825 

3. 0.0312 

3. 0.0407 

4. 582 

4. 148 

5. 164 

f l 3-3 

6 . 0.144 


1. 38.8 

2. 0.597 

3. 73.7 

4. 0.0683 



3-4 


1. 0.132 

2. 0.0348 
3 . 0.00093 

4. 16.7 

5. 2.34 

6. 1190 


1. 950 

2. 865 




2 . 0.0975 
..3- 281 
4 . 0.00412 

5. 142 

6 . 0.0181 
7. 5.51 

8 . 0.00332 

X. 42000 
2 . 2990 
3 . 0.622 
4. 3.36 


1. 204 

2. 2.86 
3. 128000 
4. 0.0024 

5 . 0.00000529 

1. 1.63 

2. 48.5 

3. 7.46 

4. 0.361 

5. 0.0239 


1. 9.10 
2- 0.1095 

3 . 0.12 

4. m 

0.221 

IS 3-11 
1 • x =190 

2 . x =0.266 

3. x =544 *y =34.2 

4. x =4.29 • z =19 

5. y =0.526 > z =2.6? 
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6 . 4.15 

1. 104.5 

2. 0.0138 

3. 66.1 

4. 5.56 

5. 0.0198 

6. 5.10 

1. 67400 

2. 108 
3 . 1-86 
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4. 0.00114 

5. 0.000236 

. 6. 0.000000582 

mm 4-5 

1. 2.62 

2. 20.8 

3. 6.38 


mm 5-1 

1. 0.247 

2. 0.648 

3. 0.080 

4. 0.047 

5. 0.891 

6 . 0.355 


7 

. 0.969 

8 

. 0.735 

9. 

4.70 

10 . 

3.90 

11. 

3.15 

12. 

1.13 

13. 

A = 13.9" 

14. 

A - 34.2 9 

15. 

A = 38.1’ 

16. 

A =2’ 


in- w r ff w 94 m m 

4. 3.16 
5- 81.7 
mm 4-6 

1. 10.5 

2. 7.62 

3. 21.8 

4. 0.451 

£ iL * 

M S' 2 

1. 0.781 

2. 1.28 

3. 4.70 

4. 0.358 

5. 0.061 

6. 0.110 

7. A = 15.1’ 

8. A = 62.5° 

9. A-11.1 4 

10. A-50.2° 
HM 5-3 

1. 0.00145 

2. 0.0116 

3 . 0.00436 

4 . 0.0067 

5 . 0.0000574 
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6 . 0.000H3 

7 . 0.000224 

8 . 0.0001 

5-4 

1. 0.309 

2. 0.91 

3. 0.471 

4 . — 0.342 

5 _ — 0.60 

5. —0.068 

7. -0.18 

8. -3.63 


W * 


6. 

a - 5.29 • c. 6.43 

7 . 

B=25.9° • c -5.17 

8. 

A-39" ’ c -108 

9. 

B = 20.1° * c -661 

10. 

B -*5° * c — 18-4 


mm 5-7 

1 . 

b =223 « c -233 

2. 

c =515* a =596 

3 

a =47.6 * b =20.*> 

4 

B -45.3° • C-99.1 


c =30 ’ B' =-134.7° 
C' = 9.7 g * c' = 5.1 


5-5 

1. x =58.6 

2. x =0.179 

3. A = 37.5° 

4. A = 31.8° 

5. b = 342 * c = 322 

6. a —110 * b = 247 
n m 5-6 


1. 

a =16.5 * 

b =22.1 

2. 

a =1.61 * 

b =0.663 

3. 

b 229 * 

c =496 

4. 

b =12.24 

» c =38.8 

5. 

a = 563 * 

c =841 


5 . mm 

6 . B=40.7° ’ C — 97.0 3 
b =271 *B' = 54.8° 

C' = 82.9° ’ b' — 340 

7. A =78.3" * B~49.6‘ 
c =43.5 

8. A = 101° * c -33’ * 
b —198 

9. A =74.7° • B=4:.S J ■ 
C =57.5° 

10. A — 38.9" * 126.9 

C -14.2 3 
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6-i 

1. 2.053 

2. 3.544 

3. 5.822 

4 . 9.670-10 

5. 9.535-10 

6. 6.311-10 

6-4 

1. 1.0618 

2. 1.840 

5 . 8.985-10 

3. 330 

6. N = 942 

4. 0.923 

7. N = 81.3 

5. 0.657 

8. N = 0.708 

6. 0.082 

9. N = 0.00687 

7. 0.077 

10. N=3.17 

8. 0.936 

f,I 6-2 

9. 4.94 

1. 25.3 

10. -1.05 

2. 830 

11. -0.186 

3 . 3300 

12. -0.046 

4. 1.386 

HH 6-5 

5. 2.08 

1. 32 

6 . 0.43 

2. 830 

7. 12.5 

3. 25.3 

mm 6-3 

4. 1.022 

1. 2.03 

5. 2.13 

2. 5.94 

6. 3300 

3. 9.55 

7. 12.5 

4 . 9.223-10 

8. 1.386 
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9 . 0.49 

10. o* 068 

11. 0.386 

12. 0.9636 

13. 0.717 

14. 0.9147 


15. 0.458 

16 . 0.186 

17. 0.348 

18. 1-142 

19. 0.678 

20 . 2.26 
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